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HOW TO USE THE DATA CATALOG 


The Fairchild Semiconductor Transistor and Diode Data Catalog is divided 
into sections by product category. Each section contains selection guides, 
numerical indices, and data sheets. Product categories are listed in the 
Table of Contents on page iii and include: Switching, General Purpose, and 
RF Metal Can Transistors, Power Transistors, SCR’s, Special Transistor 
Products, and Electro-Optical Devices. Within these categories products 
are classified according to function: switches, amplifiers, etc. The various 
classifications are clearly indicated in the Table of Contents. . 


Comprehensive listings including device type and page number are pro- 


vided on pages 1-1 through 1-10. Here you will find all the transistors, 
diodes, and radiation resistant devices indexed. Also included in this sec- 


tion is a list of military-approved transistors and diodes. 


In addition to the comprehensive indices beginning on page 1-1, a numerical 
index for each section is located on the first page of each section. For in- 
stance, the numerical index for all Special Transistor Products is located 
on the first page of the Special Products section, 7-i. 


Selection Guides are provided at the beginning of each main section to 
simplify the selection of those devices which would be most useful for a 
particular application. These selection guides narrow the broad categories 
of potential components to those best suited for a certain application. After 
choosing the desired devices, simply refer to the numerical index im- 
mediately following each selection guide for page numbers of data sheet 
specifications. 
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TRANSISTOR NUMERICAL INDEX 


2N915 


2-61 


1-1 


2N497 2-13 EN915 4-12 2N2205 2-98 
 2N498 2-13 2N916 2-61 2N2206 2-98 
2N656 2-13 EN916 4-12 2N2217 2-100 
2N657 2-13. 2N918 2-64 2N2218 2-100 | 
2N696 2-14 EN918 4-13 2N2218A 2-102 
2N697 © 2-14 2N929 2-68 2N2219 2-100 
EN697 4-] 2N930 2-68 EN2219 4.22 
2N698 2-16 EN930 4-14 2N2219A 2-102 
2N699 2-17 2N948 9-7 2N2220 2-100 
2N699B 2-19 2N949 9-7 2N2221 2-100 
2N703 2-21 2N950 9-7 2N2221A 2-102 
2N706 2-22 2N951 9-7 2N2222 2-100 
EN706 4.2 2N956 2-29 EN2222 4.22 
2N708 2-23 EN956 4.4 2N2222A 2-102 
EN708 4.2 2N978 2-69 2N2297 2-104 
2N709 2-25 2N986 7-34 2N2303 2-106 
2N717 2-14 2N995 2-70 2N2322 9-15 
2N718 2-14 2N996 2-12 2N2322A 9-15 
2N718A 2-29 2N997 6-1 2N2323 9-15 
EN718A 4-4 2N998 6-2 2N2323A 9-15 
2N719 2-17 2N999 6-4 2N2324 9-15 
2N719A 2-31 2N1131 2-35 2N2324A 9-15 
2N720 2-17 2N1132 2-35 2N2325 9-15 
2N720A 2-33 EN1132 4-6 2N2325A 9-15 
— 2N721 2-35 2N1252 2-16 2N2326 9-15 
2N722 2-35 2N1253 2-17 2N2326A 9-15 
EN722 4-6 2N1420 2-14 2N2327 9-15 
2N743 2-39 2N1613 2-29 2N2327A 9-15 
2N744 2-39 EN1613 4-4 2N2328 9-15 
EN744 4.8 2N1708 2-18 2N2328A 9-15 
2N753 2-41 2N1711 2-29 2N2329 9-15 
2N783 2-43 EN1711 4.4 2N2329A 9-15 
2N834 2-45 2N1724 8-1 2N2351 2-107 
2N835 2-47 2N1889 2-55 2N2351A 2-107 
2N869 2-49 2N1890 2-55 2N2368 2-109 
2N869A 2-51 2N1893 2-19 2N2369 2-109 
2N8/0 2-55 2N1973 2-57 | 2N2369A 2-111 
EN870 4.10 2N1974 2-5] EN2369A 4.8 
2N871 2-55 2N1975 2-5] 2N2443 2-115 
EN8/71 4-10 2N1983 2-81 2N2452 7-34 
2N8/6 9-1 2N1984 2-81 2N2475 2-117 
2N877 9-1 2N1985 2-81 2N2476 2-119 
2N878 9-1 2N1986 2-83 2N2477 2-119 
2N879 9-1 2N1987 2-83 2N2483 2-121 
2N880 9-1 2N1988 2-84 2N2484 2-121 
2N881 9-1 2N1989 2-84 EN2484 4.14 
2N882 9-1 2N1990 2-86 2N2509 2-123 
2N884 9-3 2N1991 2-69 2N2510 2-123 
2N885 9-3 2N2008 2-88 2N2511 2-123 
2N886 9-3 2N2049 2-89 2N2586 2-124 
2N887 9-3 2N2060 6-8 2N2605 2-126 
2N888 9-3 2N2060A 6-8 2N2616 2-128 
2N889 9-3 2N2060B 6-8 2N2645 2-89 
2N890 9-3 2N2192 2-91 2N2695 2-129 
2N892 9-5 2N2192A 2-91 2N2696 2-129 
2N894 9-5 2N2192B 2-91 2N2729 2-128 
2N896 9-5 2N2193 2-93 2N2845 2-133 
2N898 9-5 2N2193A 2-93 2N2846 2-133 
2N900 9-5 2N2193B 2-93 2N2847 2-133 
2N910 2-57 2N2194 2-95 2N2848 2-133 
2N911 2-57 2N2194A 2-95 2N2868 2-137 
2N912 2-57 2N2194B 2-95 2N2890 8-2 
2N914 2-59 2N2195 2-97 2N2891 8-2 
EN914 4.2 © 2N2195A 2-97 2N2892 8-2 
2N2195B 2N2893 8-2 


Type — 
2N2894 
2N2894A 
EN2894A 
2N2904 
2N2904A 
2N2905 
EN2905 
2N2905A 
2N2906 
2N2906A 
2N2907 
EN2907 


2N2907A 


2N2913 
2N2914 
2N2915 
2N2915A 
2N2916 
2N2916A 
2N2917 
2N2918 
2N2919 
2N2919A 
2N2920 
2N2920A 
2N2927 
2N2972 
2N2973 
2N2974 
2N2975 
2N2976 
2N2977 
2N2978 
2N2979 
2N2980 
2N2981 
2N2982 
2N3009 
EN3009 
2N3010 
2N3011 
EN3011 
2N3012 
2N3013 
EN3013 


2N3014 — 


EN3014 
2N3015 
2N3019 
2N3020 
2N3056 
2N3056A 
2N3057 
2N3057A 
2N3072 
2N3073 
2N3107 
2N3108 
2N3109 
2N3110 
2N3114 
2N3117 
2N3120 
2N3121 
2N3137 


Page No. 


2-139 


2-143, 
4-24 
2-147 

(2-147 
2-147 
4-25 
2-147 
2-147 
2-147 
2-147 
4-25 
2-147 
6-12 

6-12 

6-16 

6-16 
6-20 
6-20 
6-24 

6-24 
6-16 

6-16 
6-20 
6-20 
2-129 
6-12 
6-12 
6-16 


— 6-20 


6-24 
6-24 
6-16 
6-20 
6-28 
6-28 
6-28 
2-149 
4-33 
2-153 


2-157 


4-8 
2-161 


2-165 
4.33 


2-169 
4-33 
(2-173 
2-177 


— 2-177 


2-178 
2-178 
2-178 
2-178 
2-180 
2-180 
2-184 
2-184 
2-184 
2-184 
2-186 


2-187 


2-189 


~ 2-189 
2-193 


2N3209 
2N3250 
EN3250 
2N3250A 


2N3251 


2N3251A 
2N3252 
2N3253 
2N3299 
2N3300 
2N3301 
2N3302 
2N3303 
2N3304 
2N3337 
2N3338 
2N3339 
2N3375 
2N3423 
2N3424 
2N3426 
2N3444 
2N3467 
2N3468 
2N3485 
2N3485A 
2N3486 
2N3486A 
2N3502 
EN3502 
2N3503 
2N3504 
EN3504 
2N3505 
2N3553 
2N3563 
2N3564 
2N3565 
2N3566 
2N3567 
2N3568 
2N3569 
2N3638 
2N3638A 
2N3639 
2N3640 


2N3641 


2N3642 
2N3643 
2N3644 
2N3645 
2N3646 
2N3647 
2N3648 
2N3665 
2N3666 
2N3671 
2N3672 
2N3673 
2N3678 
2N3688 
2N3689 
2N3690 
2N3691 
2N3692 
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Page No. 


2-197 
2-201 
4.35 
2-203 
2-201 
2-203 
2-205 
2-205 
2-207 
2-207 
220] 
2.207 
211 
2-215 
2-219 
2-219 
2-219 
11-1 
6-32 
6-32 
2-223 
2-205 
2-227 
2-227 
2-229 
2-229 
2-229 
2-229 
2-231 
4-37 
2-231 
2-231 
4-37 
2-231 
11-1 
4-39 
4-4] 
4-43 
4.45 
4-47 
4-47 
4.51 
4-53 


4.53 


4.57 
4-57 
4-61 
4-61 
4-61 
4-69 
‘4-69 
4-76 
2.235 
2.235 
2.237 
2-237 
2-239 
2-239 
2-239 
2-241 
4-80 
4-80 
4-80 
4-84 
4-84 


Type 


2N3693 
-2N3694 


2N3700 
2N3701 
2N3722 
2N3723 
2N3724 
2N3725 
2N3726 
2N3727 
2N3728 
2N3729 
2N3734 
2N3736 
2N3838 


2N3866 


2N3923 
2N3930 


2N3931 


2N3962 
EN3962 
2N3963 
2N3964 
2N3965 
2N4015 
2N4016 


2N4017 


2N4018 
2N4019 
2N4020 
2N4021 
2N4022 
2N4023 
2N4024 
2N4025 
2N4026 
2N4027 
2N4028 
2N4029 
2N4030 
2N4031 
2N4032 
2N4033 
2N4034 
2N4035 
2N4046 
2N4047 
2N4075 
2N4076 
2N4096 
2N4097 
2N4098 
2N4108 
2N4109 
2N4110 
2N4115 
2N4116 
2N4121 
2N4134 


-2N4135 


2N4137 
2N4207 
2N4208 
2N4209 


2N4212 


Page No. 


4.86 
4-86 
2-243 
2-243 
2-245 
2-245 
2-249 
2-249 
6-35 
6-35 
6-39 
6-39 
2-253 
2-253 
6-42 
11-5 
2-255 
2-257 


9.957 


2-261 
4.93 
2-261 
2-261 
2-261 
6-35 
6-35 
6-44 
6-44 
6-44 
6-52 
6-52 
6-52 
6-52 
6-52 
6-52 
2-263 
2-263 
2-263 
2-263 
2-267 
2-267 
2-267 
2-267 
2-271 
2-271 
2-273 
2-273 
8-6 
8-6 
9-17 
9-17 
9-17 
9-21 
9-21 
9-21 
8-10 
8-10 
4-108 
2-277 
2-277 
2-281 
2-285 
2-285 
2-285 
9.25 


Type 


2N4213 
2N4214 
2N4215 
2N4216 
2N4217 
2N4218 
2N4237 


2N4238 © 


2N4239 
2N4248 
2N4249 
2N4250 
2N4251 
2N4257 
2N4258 
2N4274 
2N4275 
2N4313 
2N4354 
2N4355 
2N4356 
2N4357 
2N4358 
2N4359 
2N4436 
2N4437 
2N4872 
2N4873 
2N4888 
2N4889 
2N4895 
2N4896 
2N4897 
2N4916 
2N4917 
2N4944 
2N4945 
2N4946 
2N4955 
2N4956 
2N4960 
2N4961 
2N4962 
2N4963 
2N4998 
2N4999 
2N5000 
2N5001 
2N5002 
2N5003 
2N5004 
2N5005 
2N5006 
2N5007 
2N5008 
2N5009 
2N5022 
2N5023 
2N5025 
2N5026 
2N5040 
2N5041 
2N5042 
2N5055 
2N5056 


Page No. 


9-25 
9-25 
9-25 
9-25 
9-25 
9-25 
8-14 
8-14 
8-14 
4-112 
4-112 
4-112 
2-289 
4-114 
4-114 
4-118 
4-118 
4-122 
4-126 
4-126 
4-126 
2-257 
2-25] 
2-291 
4-134 
4-134 
2-295 
2-299 
4-138 
4-138 
8-16 
8-16 
8-16 
4-142 
4-142 
4-144 
4-144 
4-144 
6-60 
6-60 
2-303 
2-303 
2-303 
2-303 
8-20 
8-20 
8-20 
8-24 
8-28 
8-32 
8-28 
8-32 
8-36 
8-40 
8-36 
8-40 
2-311 
2-311 
11-7 
11-7 
4-154 
4-154 
4-162 
4-166 
2-327 
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Type Page No. 


2N5057 2-327 
2N5065 2-331 
2N5083 8-42 
2N5084 8-42 
2N5085 8-42 
2N5106 2-333 
2N5107 2-333 
2N5126 4-170 
2N5127_ 4-172 
2N5128 4-173 
2N5129 4-173 
2N5130 4-175 
2N5131 4-177 
2N5132 4-178 
2N5133 4-180 
2N5134 4-181 
2N5135 4-183 
2N5136 4-184 
2N5137 4-184 
2N5138 4-185 
2N5139 4-187 
2N5140 4-189 
2N5141 4-191 
2N5142 4-193 
2N5143 4-193 
2N5144 2.337 
2N5145 2-337 
2N5147 8-46 
2N5148 8-50 
2N5149 8-46 
2N5150 8-50 
2N5151 8-54 
2N5152 8-58 
2N5153 | 8-54 
2N5154 8-58 
2N5200 | 2-340 
2N5201 2-340 
2N5236 2.344 
2N5242 4-195 
2N5243 4-195 
2N5244 2-348 
2N5254 6-62 
2N5255 6-62 
2N5256 6-62 
2N5264 8-62 
2N5284 8-64 
2N5285 8-64 
2N5286 8-66 
2N5287 8-66 
2N5288 8-68 
2N5289 8-68 
2N5290 8-70 
2N5291 8-70 
2N5292 2-352 
2N5425 8-72 
2N5426 8-72 
FGC1001 10-1 
FPA210 7-11 
FPA301 7-13 
FPA700 7:22 
FPM100 7-24 
FPM7011 7-30 
FPM7012 7-30 
FPO100 7-24 


FPO200 


1-3 


Type 


FPT100 
FR1718 
FT1O7A 
FT107B 
FT107C 
FT1718 
FT1718A 
FT1718B 
FT1718C 
FT1718D 
FT1746 
FT1869 
FT1870 
FT1871 
FT1872 
FT1873 
FT1874 
FT1881 
FT1882 
FT1883 
FT1884 
FT1885 
FT2009 
FT2010 
FT2011 
FT2012 
FT2013 
FT2014 
FT2974 
FT2975 


_FT2978 


FT2979 
FT3567 
FT3568 
FT3569 
FT3641 
FT3642 
FT3643 
FT3644 
FT3645 
FT3722 
FT3838 
FT4017 
FT4018 
FT4019 
FT4020 
FT4021 
FT4022 
FT4023 
FT4024 
FT4025 
FT5040 
FT5041 
FX709 
FX914 
FX918 
FX2368 
FX2369A 
FX2483 
FX2484 
FX2894 
FX2894A 
FX3013 
FX3014 
FX3299 


Page No. 


7-32 
2-348 
2-1 
2-5 
2-9 
6-6 
6-6 
6-6 
6-6 
6-6 
2-80 
9.9 
9.9 
9.9 
9-9 
9-9 
9.9 
9-11 
9-11 
9-11 
9-11 
9-11 
9-13 
9-13 
9-13 
9-13 
9-13 
9-13 
6-16 
6-20 
6-16 
6-20 
4-49 
4.49 
4.49 
4-65 
4-65 
4-65 
4-73 
4-73 
4-89 
6-42 
6-48 
6-48 
6-48 
6-56 
6-56 
6-56 
6-56 
6-56 
6-56 
4-158 
4-158 
3-1 
3-3 
3-5 
3-7 
3-7 
3-9 
3-9 
3-11 
3-11 
3-13 
3-14 
3-15 
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Type ; . . Page No. | Type | Page No. | Type | | Page No. | 
. FX3300 | 3-15 ~ MSA8505 — 11-9 | SE6001 . 4.199 
_ FX3502 3-17 MSA8506 11-13 SE6002 4-199 
FX3503 - tel “i SE1001 4-16 | ~ SE6020 4-200 
FX3724 3-19, | SE1002 4-16 ~ SE6020A . 4-200 


FX3725 3-19 SE1010 4-19 | — SE6021 4-200 
FX3962 . 3-21 SE2001 42] | SE6021A 4-200 
FX3963 3-21 SE2002 4-21 =|  —— SéE6022 4-200 
FX3964 _ 221 SE3001 4-27 SE6063 4-200 
FX3965 wel SE3002 - 4.27 SE7001 2-356 
FX4034 3-23 SE3005 «4.31 | SE7002 2-356 
FX4046 3-25 SE4001 3 4.95 SE7015 4-204 
FX4047 3-25 E4002 4-95 SE7016 4-204 
FX4207 | 3-27 SE4010 4.95 SE7017 4-204 
FX4960 3-29 SE4020 4-96 SE7055 2-358 
MT1038 10-5 SE4021 4-100 SE7056 2-358 
MT1038A 10-5 SE4022 4-104 SE7057 2-358 
MT1039 10-5 SE5001 4-145 SE8001 2-360 
MT1050 10-5. SE5002 4-145 | SE8002 2-360 
MT1060 10-9 SE5003 4-145 SE8010 2-361 
MT1060A ~ 10-9 SE5006 4-149 SE8012 4-206 
MT1061 - 10-9 ~ SE5020 2-307 SE8040 4-208 - 
MT1061A 10-9 SE5021 2-307 SE8041 2-363 
MT1062 10-13 SE5022 , 2-307 ———- SE8042 2-363 
MT1063 10-9 SE5023 2-307 SE8540 4-208 
MT1070 10-14- SE5024 2-307 SE8541 2-363 
MT1115 10-15 SE5025 4-152 SE8542 2-363 
MT1116 10-15 SE5050 | : 2-315 SP10800 6-66 

MT3833 10-17 SE5051 2315" SP10801 6-68 

MT3834 10-17 SE5052 2-319 SP10810 6-70 


MSA7505 119 SE5055 2-323 SP10811 6-72 


1-4 


Type 


1N Series 
1N456 

1N457 

1N458 

1N459 
1N485B 
1N658 

1N662 

1N746 
1N746A 
1N747 
IN747A 
1N748 
IN748A 
1N749 
1N749A 
1N750 
1N750A 
1N751 
IN751A 
1N752 
1N752A 
1N753 
1N753A 
1N753A JAN 
1N753A JANTX 
1N754 
1N754A 
1N754A JAN 
1N754A JANTX 
1N755 
1N755A 
-1N755A JAN 
1N755A JANTX 
1N756 
1N756A 
1N756A JAN 
1N756A JANTX 
1N757 
1N757A 
1N757A JAN 
1N757A JANTX 
1N758 | 
1N758A 
1N758A JAN | 
1N758A JANTX 
1N759 
1N759A 
1N759A JAN 
1N759A JANTX 
1N914 

1N957 
1N957A 
1N957B. 
1N958 
1N958A 
1N958B 
1N959 
1N959A 
1N959B 
1N960 
1N960A 
_1N960B 
1N961 
1N961A 


Page No. 


5-1 
5-3 
5-4 
5-5 
5-6 
5-7 
5-8 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
“5-11 
5-11 
5-10 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 


Type 


1N961B 
IN962 
1N962A 
1N962B 
1N962B JAN 
1N962B JANTX 
1N963 
1N963A 
1N963B 
1N963B JAN 
1N963B JANTX 
1N964 
1N964A 
1N964B 
1N964B JAN 
1N964B JANTX 
1N965 
IN965A 
1N965B 
1N965B JAN 
1N965B JANTX 
1N966 
1N966A 
1N966B 
1N966B JAN 
1N966B JANTX 
1N967 
IN967A 
1N967B 
1N967B JAN 
1N967B JANTX 
1N968 
1N968A 
1N968B 
1N968B JAN 
1N968B JANTX 
1N969 
1N969A 
1N969B 
1N969B JAN 
1N969B JANTX 
1N970 
1N970A 
1N970B 
1N970B JAN 
1N970B JANTX 
1N971 
1N971A 
1N971B 
1N971B JAN 


~ 1N971B JANTX 


1N972 
1N972A 
1N972B 
1N972B JAN 
1N972B JANTX 
1N973 
1N973A 
1N973B 
1N973B JAN 
1N973B JANTX 
1N974 
1N974A 
1N974B 
1N975 


DIODE NUMERICAL INDEX 


Page No. 


5-11 
5-1] 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-1] 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 
5-11 


Type 


1N975A 
1N975B 
1N976 

1N976A 
1N976B 
1N977 

1N977A 
1N977B 


— 1N978 


1N978A 
1N978B 
1N979 
1N979A 
1N979B 
1N980 
1N980A 
1N980B 
1N981 
1N981A 
1N981B 
1N982 
1N982A 
1N982B 
1N983 
1N983A 
1N983B 
1N984 
1N984A 
1N984B 
1N985 
1N985A 
1N985B 
1N986 
1N986A 
1N986B 
1N987 
1N987A 
1N987B 
1N988 
1N988A 


IN988B 


1N989 
1N989A 
1N989B 
1N990 
IN990A 
1N990B 


IN991 © 


IN991A 
1N991B 
1N992 

1N992A 
1N992B 
1N3062 
1N3063 
1N3064 
1N3070 
1N3595 
1N3600 
1N4148 


1N4150- 


1N4151 
1N4244 
1N4306 


1N4306 JAN 


DIODE NUMERICAL INDEX 


1-6 


Type Page. No. Type Page No. 
1N4307 5-32 ) FA3325 ie 7 FDN Series 5 ok & 
1N4307 JAN «5-32 7” FA3330 7 -FDN600 5-112 

~1N4376 - $34 FA3331 | FDN666 5-114 
1N4446 1 5-36 FA3332 FDR Series 
1N4447 $38 FA3333 FDR300 5-115a 
1N4448 5-40 -FA3334 FDR600 5-116 
1N4450 5-42 FA3335 FDR700 5-118 
~-1N4454 5-44 FA3360 FH Series 

“1N4531 «5-46 FA3361 FH1100 5-120 
1N4532 5-48 FA4310E FH1200 5-122 
_1N4606 5-50 FA4310U FIT Series | 
1N4607 5-52 FA4311E FJT1000 5-124 
1N4610 5-54 FA4311U FJT2000 5-128 
1N4727 5-56 FA4312E FSA Series 
1N4950 5-58 FA4312U FSA1169 5-80 
1N5282 5-60 FA4313E FSA1171 5-80 
1N5317 5-62 FA4313U FSA1172 5-80 

~ °1N5318 ° 5-64 FA4320E FSA1173 5-80 
1N5319 5-66 FA4320U FSA1174 5-80 
1N5427 5-68 FA4321E FSA1175 5-80 
1N5428 5-70 FA4321U FSA1176 5-80 
1N5429 5-72 FA4322E FSA1177 5-80 
1N5430 5-74 FA4322U FSA1178 5-80 
1N5431 5-76 FA4323E FSA1179 5-80 
1N5432 5-78 FA4323U FSA1181 5-80 
FA Series FA4324E FSA1182 5-80 
FA2310E 5-80 FA4324U FSA1183 5-80 
FA2310U 5-80 FA4325E FSA1184 5-80 
FA2311E 5-80 FA4325U FSA1185 5-80 
FA2311U 5-80 FA4330 FSA1186 5-80 
FA2312E 5-80 FA4331 FSA1187 5-80 
FA2312U 5-80 FA4332 FSA1188 5-80 
FA2313E 5-80 FA4333 FSA1189 5-80 
FA2313U 5-80 FA4334 FSA1191 5-80 
FA2320E 5-80 FA4335 FSA1192 5-80 
FA2320U 5-80 FA4360E FSA1193 5-80 

-FA2321E 5-80 FA4360U FSA1194 5-80 
FA2321U 5-80 FA4361E FSA1195 5-80 
FA2322E 5-80 FA4361U FSA1196 5-80 
FA2322U 5-80 FCT Series FSA1197 5-80 
FA2323E 5-80 FCT1021 FSA1198 5-80 
FA2323U 5-80 FCT1022 FSA1199 5-80 
FA2324E 5-80 FCT1025 FSA1201 5-80 
FA2324U 5-80 FCT1035 FSA1202 5-80 
FA2325E 5-80 FCT1121 FSA1203 5-80 
FA2325U 5-80 FCT1122 FSA1204 5-80 
FA2330 5-80 FCT1125 FSA1400 5-130 
FA2331 5-80 FCT1135 FSA1410 5-131 
FA2332 5-80 FD Series FSA1411 5-133 
FA2333 5-80 FD100 FSA1412 5-135 
FA2334 5-80 FD111 FSA1413 5-137 
FA2335 5-80 FD300 FSA2000 5-139 
FA2360E 5-80 FD333 FSA2001 5-141 
FA2360U 5-80 FD400 FSA2002 5-143 
FA2361E 5-80 FD444 FSA2003 5-145 
FA2361U 5-80 FD600 FV Series | 
FA3310 5-80 FD700 FV1006 5-147 
FA3311 5-80 FD777 FV1008 5-147 — 
FA3312 5-80 FD6666 FV1010 5-147 
FA3313 5-80 FDH Series FV1012 5-147 
FA3320 5-80 FDH400 FV1014 5-147 
FA3321 5-80 FDH444 FV1016 5-147 
FA3322 5-80 FDH600 FV1106 5-147. 
FA3323 5-80 FDH666 FV1108 5-147 
FA3324 5-80 FDH694 FV1110 5-147 


DIODE NUMERICAL INDEX 


Type Page No. | Type Page No. Type Page No. 


FV Series MCR2222 FPA Series 

FV1112 ~§-147 , | MCR2225 | FPA201 7-9 
FV1114 9-147 MCR2235 | FPA202 7-9 
FV1116 9-147 ~MCR2521 FPA203 7-9 
FZ Series MCR2522 FPA204 7-9 
FZ901 5-149 MCR2525 FPASOO 7-15 
FZ902 9-149 MCR2535 FPASO5 | 7-17 
FZ903 5-149 FLA Series | FPASO7 7-19 
FZ952 5-149 FLA610 - FPASO9 7-21 
FZ953 9-149 FLA611 FPM Series 

MCR Series FLA630 FPM 7-28 
MCR2021 9-150 FLB Series 

MCS2022 9-150 FLB100 

MCR2025 5-150 FLC Series 


MCR2035 9-150 FLC100 
MCR2221 — 8-150 


Type 


2N4872 


2N4873 
2N5065 
2N5106 
2N5107 
2N5144 
2N5145 


Page No. 


2-295 
2.299 
2-331 


2-333 


2-333 
2.337 
2-337 


~ 2N5200 


2N5201 
2N5236 
2N5244 
2N5292 
FDR300 
FDR600 


1-8 


Page No. 


-RADIATION-RESISTANT DEVICE NUMERICAL INDEX 


_ Type 


- FDR700 


1N5427 


 1N5428 
1N5429 


1N5430 
1N5431 
1N5432 


JAN 


JAN2N656 
JAN2N657 
JAN2N696 
JAN2N697 
JAN2N706 
JAN2N708 
JAN2N914 
JAN2N718A 
JAN2N1613 
JAN2N744 
JAN2N869A 
JAN2N910 
JAN2N911 
JAN2N912 
JAN2N916 
JAN2N918 
JAN2N929 
JAN2N930 
JAN2N1131 
JAN2N1132 
JAN2N1711 
JAN2N1890 
JAN2N1893 


JAN-TX 


JAN-TX-2N718A 
JAN-TX-2N1613 


JAN-TX-2N918 
JAN-TX-2N929 
JAN-TX-2N930 


JAN-TX-2N1711 
JAN-TX-2N1890 
JAN-TX-2N1893 


MIL-S-19500/ 


/T4E 

/TAE 

/99E 

/99E 

/120B 
/312B 
/373 

/181C 
/181C 
/273A 
/283A 
/274A 
/274A 
/274A 
/271A 
/301A 
/253B 
/253B 
/177C 
/177C 
/225D 
/225D 
/182C 


MILITARY APPROVED TRANSISTORS 


JAN 


JAN2N2060 
JAN2N2218 
JAN2N2218A 
JAN2N2219 
JAN2N2219A 
JAN2N2221 
JAN2N2221A 
JAN2N2222 
JAN2N2222A 
JAN2N2369A 
JAN2N2481 
JAN2N2904 
JAN2N2904A 
JAN2N2905 
JAN2N2905A 
JAN2N2906 
JAN2N2906A 
JAN2N2907 
JAN2N2907A 
JAN2N2919 
JAN2N2920 
JAN2N3250A 
JAN2N3251A 


JAN-TX 


JAN-TX-2N2060 
JAN-TX-2N2218 
JAN-TX-2N2218A 
JAN-TX-2N2219 
JAN-TX-2N2219A 
JAN-TX-2N2221 
JAN-TX-2N2221A 
JAN-TX-2N2222 
JAN-TX-2N2222A 
JAN-TX-2N2369A 
JAN-TX-2N2481 
JAN-TX-2N2904 
JAN-TX-2N2904A 
JAN-TX-2N2905 
JAN-TX-2N2905A 
JAN-TX-2N2906 
JAN-TX-2N2906A 
JAN-TX-2N2907 
JAN-TX-2N2907A 
JAN-TX-2N2919 
JAN-TX-2N2920 
JAN-TX-2N3250A 
JAN-TX-2N3251A 


MIL-S-19500/ 


/270B 
/251E 
/251E 
/251E 
/251E 
/255E 
/255E 
/255E 
/255E 
/317D 
/268B 
/290B 
/290B 
/290B 
/290B 
/291B 
/291B 
/291B 
/291B 
/355 

/355 

/323A 
/323A 


JAN 


JANIN251 
JAN1N457 
JAN1N458 
JAN1N459 
JAN1N483B 
JAN1N485B 
JANIN486B 
JANIN643 
JANIN658 
JANIN662 
JAN1N663 
JANIN753A 
JANIN754A 
JANIN755A 
JANIN756A 
JANIN757A 
JANIN758A 
JANIN759A 
JAN1N914 
JAN1N962B 


JAN-TX | 


JAN-TX-1N483B 
JAN-TX-1N485B 
JAN-TX-1N486B 


JAN-TX-1N753A 
JAN-TX-1N754A 
JAN-TX-1N755A 


JAN-TX-1N756A | 


JAN-TX-1N757A 
JAN-TX-1N758A 
JAN-TX-IN759A 
JAN-TX-1N914 

JAN-TX-1N962B 


MILITARY APPROVED DIODES — 


MIL-S-19500/ 


-/188A 
/193A~ 
/193A 
193A, 
/118C 
/118C 

- /118C 
/256B 
/257 
/257B 
/256B 
/127D 
/127D 
/127D 
/127D 
/127D 
/127D 
/127D 
/116D 
/117C 


JAN 


JANIN963B 
JANIN964B 
JANIN965B 


-JANIN966B 


JAN1N967B 
JANIN968B 
JANIN969B 


JANIN970B | 


JANIN971B 
JANIN972B 
JANIN973B 
JAN1N3064 
JAN1N3070 
JAN1N3595 
JAN1N3600 
JANIN4148 
JAN1N4306 
JAN1N4307 
JAN1N4376 
JANIN4454 


JAN-TX 


JAN-TX-1N963B 
JAN-TX-1N964B 


~ JAN-TX-1N965B 


JAN-TX-1N966B 
JAN-TX-1N967B 
JAN-TX-1N968B 
JAN-TX-1N969B 
JAN-TX-1N970B 


JAN-TX-1N971B | 


JAN-TX-1N972B 
JAN-TX-1N973B 


JAN-TX-1N3070 
JAN-TX-1N3595 


JAN-TX-1N4148 


JAN-TX-1N4454 


MIL-S-19500/ 


/117C 
FILIC. + 
/117C 
/117C © 
/117C 
/117C 
FATe* 
/117C 
/117C 
/117C 
/117C 
/144D 
/169E ~ 
/241A 
/231A 
/116D 
/278 

(284 
/282A 
/144D 


SWITCHING, GENERAL PURPOSE, AND RF TRANSISTORS (METAL CAN) NUMERICAL INDEX 


Type Page No. Type Page No. | Type Page. No. 


FT107A | 2N1984 281s 2N2904A 2-147. 
FT107B 2-5 ; 2N1985 2-81 2N2905 2-147 
FT107C 2-9 2N1986 2-83 2N2905A 2-147 
2N497 | 2-13 2N1987 2-83 2N2906 2-147 
2N498 2-13 2N1988 2-84 2N2906A 2-147 
2N656 2-13 2N1989 2-84 2N2907 2-147 
2N657 2-13 2N1990 2-86 2N2907A 2-147 
2N696 2-14 2N1991 2-69 2N2927 2-129 
2N697 2-14 2N2008 2-88 2N3009 2-149 
2N698 2-16 2N2049 2-89 2N3010 2-153 
2N699 2-17 2N2192 2-91 2N3011 2-157 
2N699B 2-19 2N2192A 2-91 2N3012 2-161 
2N703 2:7) 2N2192B 2-91 2N3013 2-165 
2N706 2.22 2N2193 2-93 2N3014 2-169 
2N708 2.23 2N2193A 2-93 2N3015 2-173 
2N709 2-25 2N2193B 2-93 2N3019 2-177 
2N717 2-14 2N2194 2-95 2N3020 2g] 
2N718 2-14 2N2194A 2-95 2N3056 2-178 
2N718A 2-29 2N2194B 2-95 2N3056A 2-178 
2N719 2-17 2N2195° 2-97 2N3057 2-178 
2N719A 2-31 2N2195A 2-97 2N3057A 2-178 
2N720 2-17 2N2195B 2-97 2N3072 2-180 
2N720A 2-33 2N2205 2-98 2N3073 2-180 
2N721 2-35 2N2206 2-98 2N3107 2-184 
2N722 2-35 2N2217 2-100 2N3108 2-184 
2N743 2.39 2N2218 2-100 2N3109 2-184 
2N744 2-39 2N2218A 2-102 2N3110 2-184 
2N753 2-41 2N2219 2-100 2N3114 2-186 
2N783 2-43 2N2219A 2-102 2N3117 2-187 
2N834 2-45 2N2220 2-100 2N3120 2-189 
2N835 2-47 2N2221 2-100 2N3121 2-189 
2N869 2-49 2N2221A 2-102 2N3137 2-193 
2N869A 2-51 ~ 2N2222 2-100 2N3209 2-197 
2N870 2-55 2N2222A 2-102 2N3250 2-201 
2N871 2-55 2N2297 2-104 | 2N3250A 2-203 
2N910 2-57 2N2303 2-106 2N3251. 2-201 
2N911 2-57 2N2351 2-107 | 2N3251A 2-203 
2N912 2-57 2N2351A 2-107 2N3252 2-205 
2N914 2-59 2N2368 2-109 2N3253 2-205 
2N915 2-61 2N2369 2-109 2N3299 2-207 
2N916 2-61 2N2369A 2-111 2N3300 2-207 
2N918 2-64 2N2443 2-115 2N3301 2-207 
2N929 2-68 2N2475 2117 —- 2N3302 2-207 
2N930 2-68 2N2476 2-119 2N3303 2-211 
2N956 2-29 2N2477 2-119 2N3304 2-115 
2N978 2-69 2N2483 2-121 2N3337 2-219 
2N995 2-70 2N2484 2171 2N3338 2-219 
2N996 212 2N2509 1-123 2N3339 2-219 
2N1131 2-35 2N2510 2-123 2N3426 2-223 
2N1132 2-35 2N2511 2-123 2N3444 2-205 
2N1252 2-76 2N2586 2-124 2N3467 2-227 
2N1253 2-77 2N2605 1-126 2N3468 2-227 
2N1420 | 214  2N2616 2-128 2N3485 2-229 
2N1613 2-29 2N2645 2-89 2N3485A 2.229 
2N1708 2-78 2N2695 2-129 2N3486 2-229 
2N1711 2-29 2N2696 | 2-129 - 2N3486A 2-229 
FR1718 (see 2N5244) © 2-348 2N2729 2-128 | 2N3502 2-231 
FT1746 2-80 2N2845 2-133 2N3503 2231 
2N1889 2-55 2N2846 2-133 2N3504 7 2-231 
2N1890 2-55 2N2847 2-133 2N3505 2:23) 
2N1893 2-19 2N2848 2-133 2N3647 2-235 
2N1973 2-57 2N2868 2-137 2N3648 2-235 
2N1974 2-57 2N2894 2-139 2N3665 2-237 
2N1975 2-57 2N2894A 2-143 2N3666 2-237 


2N1983 | 2-81 2N2904 2-147 2N3671 2:239 


Type 


2N3672 
2N3673 
2N3678 


2N3700 


2N3701 
2N3722 
2N3723 
2N3724 
2N3725 
2N3734 
2N3736 
2N3923 
2N3930 
2N3931 
2N3962 
2N3963 
2N3964 
2N3965 
2N4026 
2N4027 
2N4028 
2N4029 
2N4030 
2N4031 
2N4032 
2N4033 
2N4034 


Page No. 


2-239 
2-239 
2-241 
2-243 
2-243 
2-245 
2-245 
2-249 
2-249 
2-253 
2-253 


* 0 


2-257 
2-257 
2-261 
2-261 
2-261 
2-261 
2-263 
2-263 
2-263 
2-263 
2-267 
2-267 
2-267 
2-267 
9.271 


2N4035 | 


2N4046 
2N4047 
2N4134 
2N4135 
2N4137 
2N4207 
2N4208 
2N4209 
2N4251 
2N4357 
2N4358 
2N4359 
2N4872 
2N4873 
2N4960 
2N4961 
2N4962 
2N4963 
SE5020 
SE5021 
2N5022 
SE5022 
2N5023 
SE5023 
SE5024 
SE5050 


Type 


SE5051 
SE5052 
SE5055 
2N5056 
2N5057 
2N5J65 
2N5106 
2N5107 
2N5144 
2N5145 
2N5200 
2N5201 
2N5236 
2N5244 
2N5292 
SE7001 
SE7002 
SE7055 
SE7056 
SE7057 
SE8001 
SE8002 
SE8010 
SE8041 
SE8042 
SE8541 
SE8542 


HIGH SPEED SWITCH SELECTION GUIDE = 


Optimum Collector Current mA 


Rated 
Vero 0.1 — 50 10 — 100 100 — 300 300 — 500 500 — 1000 
Volts NPN PNP NPN PNP NPN PNP NPN PNP NPN PNP 
6 FT709 2N4207 FT709 2N4207 
2N4251* 2N3010 
12 2N3011 2N4208 2N3011 2N4208 2N3426 2N3012 2N3426 2N3426 
2N3012 2N3012 2N3303 2N2894A 2N3303 2N3303 
2N4872* 2N2894A 2N5065* 2N5065* 2N5065* 
2N5292* 2N4872* 
2N2894A 2N5292* 
15 2N2369A 2N4209 2N2369A 2N4209 2N3009 2N5056 2N3013 
2N4873*  2N5056 2N3009 2N5056 2N3013 2N5057 2N914 
2N5057 2N3013 2N5057 2N3646 
2N914 2N914 
2N4873* 
20-25 2N4137 2N3209 2N4137 2N3209 2N3014 2N3209 2N3014 
2N2927 2N3014 2N2927 2N2847 2N2927 2N2847 
2N2695, 6 2N2847 2N2695, 6 2N2848 2N2695, 6 2N2848 
2N2848 
30-45 2N3299 2N4034 2N3299 2N5023 2N3299 2N5023 2N3299 2N5023 2N4013 2N5023 
. 2N3300 2N2904-7 2N3300 2N4034 2N3300 2N2904-7 2N3300 2N3467 2N3724 2N3467 
2N3301 2N3120, 1 2N3301 2N2904-7 2N3301 2N3120, 1 2N3301 2N4046 | 
2N3302 2N3502, 4 2N3302 2N3120, 1 2N3302 2N3467 2N3302 2N5144* 
2N5106* 2N2845 2N3467 2N2845 2N3502, 4 2N2845 2N5145* 
2N5107* 2N2846 2N3502, 4 2N2846 2N2846 
2N3015 2N3015 2N3015 
2N4013 2N4013 2N4013 
2N3724 2N3724 2N3724 
2N4046 2N4046 2N4046 
2N5144*, 5* 2N5106*, 7* 2N5106*, 7* 
2N5106*, 7* 2N5144*, 5* 2N5144* , 5* 
45-60 2N3072, 3 2N3722 2N5022 2N37/22 2N5022 2N3722 2N5022 2N3722 2N5022 
2N3503, 5 2N4014 2N3072, 3 2N4014 2N3072, 3 2N4014 2N4014 
$18000 2N3725 2N3503, 5 2N3725 2N3503, 5 2N3725 2N3725 
2N4047 $18000 2N4047 $18000 2N4047 2N4047 
80 2N3723 2N3723 2N3723 2N3723 
“Radiation Resistant devices 
HIGH SPEED SWITCHES (METAL CAN) NUMERICAL INDEX 
2N706 2-22 2N2205 2-98 2N2846 2-133 
2N708 2-23 2N2206 2-98 2N2847 2-133 
2N709 2-25 2N2Z217 2-100 2N2848 2-133 
2N721 2-35 2N2218 2-100 2N2894 2-139 
2N722 2-35 2N2218A 2-102 2N2894A 2-143 
2N743 2-39 2N2219 2-100 2N2904 2-147 
2N744 2-39 2N2219A 2-102 2N2904A 2-147 
2N753 2-4] 2N2220 2-100 2N2905 2-147 
2N783 2-43 2N2221 ~ 2-100 2N2905A 2-147 
2N834 2-45 2N2221A 2-102 2N2906 2-147 
2N835 2-47 2N2222 2-100 2N2906A 2-147 
2N869 2-49 2N2222A 2-102 2N2907 2-147 | 
2N869A 2-49 2N2368 2-109 2N2907A 2-147 
2N914 2-59 2N2369 2-109 2N2927 2-129 
2N995 2-70 2N2369A 2-111 2N3009 2-149 
2N996 2-72 2N2475 2-117 2N3010 2-153 
2N1131 2-35 2N2476 2-119 2N3011 2-157 
2N1132 2-35 2N2477 2-119 2N3012 2-161 
2N1252 2-16 2N2695 2-129 2N3013 2-165 
2N1253 2-76 2N2696 2-129 2N3014 2-169 
2N1/708 2-78 — 2N2845 | 


Belli 


Rated 


VoEO 
Volts 


10-20 


25-30 


40-45 


60 


80 


120 
150 


180 
220 


300 
450 


_« Type: 


~ 2N3015 
- 2N3072 
~2N3073 
2N3120 


2N3121 


2N3209 
2N3250 


2N3251 
2N3252 
2N3253 


2N3299 


2N3300 
2N3301 
2N3302 
2N3303 
2N3304 


2N3426 


2N3444 
2N3467 
2N3468 


od 


~ HIGH SPEED SWITCHES (METAL CAN) NUMERICAL INDEX 


Page No. 


2-173 
2-180 
2-180 
2-189 
2-189 
2-197 
2-201 
2-201 
2-205 
2-205 
2-207 
2-207 
2-207 
2-207 
2-211 
2-215 
2-223 
2-205 
2-22] 
2-227 


2N3485 
2N3485A 


2N3486 | 


2N3486A 


2N3502 © 


2N3503 
2N3504 
2N3505 
2N3647 
2N3648 
2N3671 
2N3672 
2N3673 
2N3722 
2N3723 
2N3724 
2N3725 
2N3734 
2N3736 
2N4034 


Type . Page No. 


2-229 
2-229 
2-229 
2-229 
2-231 
2-231 
2-231 
2-231 
2-235 
2-235 
2-239 
2-239 
2-239 
2-245 
2-245 
2-249 
2-249 
2-253 
2-253 


Type 


2N4035 
2N4046 
2N4047 
2N4137 
2N4207 
2N4208 
2N4209 
2N4251 
2N4872 
2N4873 
2N5022 
2N5023 
2N5056 
2N5057 
2N5065 
2N5106 
2N5107 
2N5144 
2N5145 
2N5292 


GENERAL PURPOSE AMPLIFIER AND SWITCH SELECTION GUIDE 


— 50 


0.10 
NPN PNP 

2N4251* 

2N5200* 

2N5201* 

FT107A 2N2695, 96 

2N3299-3302 2N2927 

2N5106*, 07* 

FT107B 2N4034, 35 

2N3109,10 2N3964 

2N3642 2N4359 
2N5244* 

FT107C 2N3962 

2N2483, 84 2N3965 

2N4960, 62 2N4359 
2N4026, 28 
2N4030, 32 

2N4961,63 2N3963 
2N4027, 29 
2N4031, 33 

SE7002 

2N3114 

SE7001 

2N3923 
2N3930, 31 
2N4357, 58 
SE7055 
SE7056 
SE7057 


“Radiation Resistant devices 


10 
NPN 


2N4251* 


2N3299-3302 
2N5106*, 07* 


SE8041, 42 
2N3109, 10 


2N3107, 08 
2N4960, 62 


2N4961, 63 


SE7002 


2N3114 
SE7001 


— 100 


PNP 


2N7695, 96 
2N2927 


2N3120, 21 
2N3504, 02 
2N5042 


2N2904-07 © 


2N5244* 


2N3505, 03 
2N4026, 28 
2N4030, 32 
2N3072, 73 


2N4027, 29 
2N4031, 33 


SE7055 


SE7056 
SE7057 


100 
NPN 


2N3299-3302 2N2695, 96" 


PNP 


2N5106*, 07* 2N2927 


SE8041, 42 
2N3109, 10 


2N3107, 08 


2N4960, 62 


2N4961, 63 


2N3120, 21 
2N3504, 02 


-2N5042 


2N2904-07 


2N3505, 03 
2N4026, 28 
2N4030, 32 


2N3072, 73 


2N4027, 29 
2N4031, 33 


Optimum Collector Current mA 
— 300 


300 
NPN 


2N3299-3302 
2N5106*, 07* 


SE8041, 42 
2N3109, 10 


2N3107, 08 
2N4960, 62 


2N4961, 63 


— 500 


2N3504, 02 
2N5042 


2N3505, 03 
2N4026, 28 
2N4030, 32 


2N4027, 29 
2N4031, 33 


900 
NPN 


SE8041, 42 


2N3109, 10 


2N3107, 08 


Page No. 


2-271 


2-273 


2-273 


2-281 


2-285 
2-285 
2-285 
2-289 
2-295 
2-299 
2-311 
2-311 
2-327 
2-327 
2-331 
2-333 
2-333 
2-337 
2-337 
2-352 


— 1000 


PNP 


2N5042 


2N4026, 28 
2N4030, 32 


2N4027, 29 
2N4031, 33 


Type 


FTLOZA 
FT107B 
FT107C 
2N497 
2N498 
2N656 
2N657 
2N696 
2N697 
2N698 
2N699 
2N699B 
2N703 
2N717 
2N718 
2N718A 
2N719 
2N719A 
2N720 
2N720A 
2N721 
2N722 
2N869 
2N869A 
2N870 
2N8/1 
2N910 
2N911 
2N912 
2N915 
2N916 
2N929 
2N930 
2N956 
2N978 
2N995 
2N996 
2N1131 
2N1132 
2N1420 
2N1613 
2N1711 


FR1718 (see 2N5244) 


FT1746 
2N1889 


2N1890. 


2N1893 
2N1973 
2N1974 
2N1975 
2N1983 
2N1984 
2N1985 
2N1986 
2N1987 
2N1988 
2N1989 
2N1990 
2N1991 
2N2008 
2N2049 
2N2192 


Page No. 


2-1 

2-5 

2-9 

2-13 
2-13 
2-13 
2-13 
2-14 
2-14 
2-16 
2-17 


— 2-19 


2-21 
2-14 
2-14 
2-29 
2-19 
2-31 
2-17 
2-33 
2-35 
2-35 
2-49 
2-51 
2-55 
2-55 
2-57 
2-57 
2-57 
2-61 
2-61 
2-68 
2-68 
2-29 
2-69 
2-70 
2-72 
2-35 
2-35 
2-14 
2-29 
2-29 
2-348 
2-80 
2-55 
2-59 
2-19 
2-57 
2-57 
2-57 
2-81 
2-81 
2-81 
2-83 
2-83 
2-84 
2-84 
2-86 
2-69 
2-88 
2-89 
2-91 


GENERAL PURPOSE AMPLIFIERS (METAL CAN) NUMERICAL INDEX 


Type Page No. 


2N2192A 
2N2192B 
2N2193 


2N2193A 
- 2N2193B 


2N2194 
2N2194A 
2N2194B 
2N2195 
2N2195A 


2N2195B 


2N2217 
2N2218 
2N2218A 
2N2219 
2N2219A 
2N2220 
2N2221 
2N2221A 
2N2222 
2N2222A 
2N2297 
2N2303 
2N2351 
2N2351A 
2N2443 
2N2483 
2N2484 
2N2509 
2N2510 
2N2511 
2N2586 


~2N2605 


2N2645 
2N2695 
2N2696 
2N2868 
2N2904 
2N2904A 
2N2905 
2N2905A 
2N2906 
2N2906A 
2N2907 
2N2907A 
2N2927 
2N3019 
2N3020 
2N3056 
2N3056A 
2N3057 
2N3057A 
2N3072 
2N3073 
2N3107 
2N3108 
2N3109 
2N3110 
2N3114 
2N3117 
2N3120 


-2N3121 


2-V 


Type 


2N3250 
2N3250A 
2N3251 
2N3251A 
2N3299 


2N3300 


2N3301 
2N3302 
2N3485 
2N3485A 
2N3486 
2N3486A 
2N3502 
2N3503 
2N3504 
2N3505 
2N3665 
2N3666 
2N3671 
2N3672 
2N3673 
2N3678 
2N3700 
2N3701 
2N3923 
2N3930 
2N3931 
2N3962 
2N3963 
2N3964 
2N3965 
2N4026 
2N4027 
2N4028 
2N4029 
2N4030 
2N4031 
2N4032 
2N4033 
2N4034 
2N4035 
2N4357 
2N4358 


~ 2N4359 


2N4960 
2N4961 
2N4962 
2N4963 
2N5106 
2N5107 
2N5200 
2N5201 
2N5244 
SE7001 
SE7002 
SE7055 
SE7056 
SE7057 
SE8001 
SE8002 
SE8041 
SE8042 


Page No. 


2-201 
2-203 
2-201 
2-203 
2-207 
2-207 
2-207 
2-207 
2-229 
2-229 
2-229 
2-229 
2-231 
2-231 
2-231 
2-231 
2-237 
2-237 
2-239 
2-239 
2-239 
2-241 
2-243 
2-243 
2-255 
2-257 
2-257 
2-261 
2-261 
2-261 
2-261 
2-263 
2-263 
2-263 
2-263 
2-267 
2-267 
2-267 
2-267 
2-271 
2-271 
2-257 
2-257 
2-291 
2-303 
2-303 
2-303 
2-303 
2-333 
2-333 
2-340 
2-340 
2-348 
2-356 
2-356 
2-358 
2-358 
2-358 
2-360 
2-360 
2-363 
2-363 


_RF/IF AMPLIFIER SELECTION GUIDE — 


fo } Power Gain @ fo NF @ f Oy 
MHz — Polarity = —_— Device dB (min) MHz dB (max) MHz pF (max) 
7 NPN SE8010 10.8. 77 | | 9.0 
45 NPN = SE5055 OE. 45 eee 45 . 0.22 
60. “NPN 2N4134- 17 60 2G 33 60 0.50 
100 PNP 2N4034 25 typ 100 60 - 400: 35 
PNP 2N5244* 25 typ 100° 6.0 100 3.5 
‘NPN SE5050 20 100 AG 100 05 
200 2 =. NPN’ —s2N918 a5: = ~ 200 6.0 | 60 }§©—— AT 
NPN 2N2616 15 200 6.0 60 28 
oe Stet NPN —- SE5020 20 200 3.3 200 0.5 
~ 250. NPN 23137 6 250 | 3.5 
| | NPN 2N5236* 6 | 250 | 1-35 
450 NPN 2N4135 a: 450 5.0 450 0.5 


*Radiation Resistant Devices 


RF/IF OSCILLATOR SELECTION GUIDE 


f Polarity | Device Ose Py @ le 
MHz | | — mW (min) mA 
100 PNP | 2N4034 200 typ 10 

| PNP 2N5244* 200 typ 10 

500 _ NPN | | 2N918 30° | 8 
NPN | 2N2616 30 8 

PNP | 2N4208 10 typ 10 

| | PNP — 2N4872* —10typ 10 
1000 NPN FTI7, 35 15 


*Radiation Resistant devices. 


RF/IF AMPLIFIERS & OSCILLATORS (METAL CAN) NUMERICAL INDEX 


Type PageNo. Type Page No. Type ts Page No. 


SE5024 | 2-307 


2N918 2.64 2N4035 2-271 
FR1718 (2N5244) 2-348 2N4134 2:277 - SE5050 2-315 
2N2616 2-128 2N4135 2-277 SE5051 2-315 
2N2729 2-128 2N4207 2-285 SE5052 2-319 
2N3012 2-161 ~~ 2N4208 7 2.285 SE5055 2-323 
— 2N3137 2.193 2N4209 2.285 2N5144 2-337 
2N3209 2.197 2N4872 2-295 2N5145 2-337 
2N3337 2-229  $E5020 | 2-307 - 2N5236. 2-344 
2N3338 . 2-219 SE5021 _ 2-307 2N5244 | 2-348 
2N3339 2-219 SE5022 2-307 SE8010 2.361 
SE5023. a 


2N4034 2-271 


2-vi- 


FT1O7A > ‘SE4022 
NPN LOW LEVEL, LOW NOISE AMPLIFIERS 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


LOW 1/f NOISE......... NF = 8.0 dB (MAX) AT 10 Hz, 1.0 kQ 


e HIGH GAIN............ hee = 900 (MIN) AT 10 uA cela esa 
hee = 1200 (MIN) AT 10 mA _ JEDEC (10- 18) outline 
e LOW SATURATION VOLTAGE. . > Voe(sat) = 0.2 V (MAX) AT 10 mA/0.5 mA a 
e LOW LEAKAGE .......... logo = 2.0 nA (MAX) AT Vg = 20V © 15a, 209 01M: 
logo = 50 nA (MAX) AT V., = 20 V, T, = 65°C (SE4022) | 
logo = 1.0 uA (MAX) AT Vo, = 20 V, T, = 125°C (FT107A) | WAX. 
Se 
ABSOLUTE MAXIMUM RATINGS (Note 1) aaeaie 
Maximum Temperatures FT107A SE4022 
Storage Temperatures —65°C to +150°C —65°C to +125°C 
Operating Junction Temperatures +150°C +125°C 
Lead Temperature (Soldering, 10 seconds time limit) -+-300°C +260°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 0.86 Watt 0.5 Watt 
25°C Ambient Temperature 0.26 Watt 0.2 Watt 
Maximum Voltages 
Veso Collector to Base Voltage 30 Volts 30 Volts (MONS Leatvare gtd pated Kor 
Vee. Collector to Emitter Voltage (Note 4) 30 Volts 30 Volts Pctge wets gam 
Veso Emitter to Base Voltage 8.0 Volts 8.0 Volts | 
le Continuous Collector Current 50 mA 50 mA FT107A 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
SYMBOL CHARACTERISTICS | MIN. TYP. MAX. UNITS TEST CONDITIONS 


NF Narrow Band Noise Figure Io = 100HA Vop = 5.0V 
(f = 1.0 kHz) Ro =1.0k2 BW = 400 Hz 
NF Narrow Band Noise Figure ; Ie = 100HA VQ-=5.0V 
(f = 1.0 kHz) R, =10k2 BW = 400 Hz 
NF Narrow Band Noise Figure : Ic = 100HA Vo, =5.0V 
(f = 1.0 kHz) | R, = 100 kQ2 BW = 400 Hz 
NF Narrow Band Noise Figure : . Ik = 100HA VQ, =5.0V 
(f = 10 Hz) R,=1.0k2 BW= 10 Hz 
hee DC Current Gain 900 k= 10HA VQ =5.0V 
hee DC Current Gain 1000 Io = 100HA Vo-=5.0V 
hee DC Current Gain 1200 Ip =10mA V-=5.0V 
Nee DC Pulse Current Gain 1200 Io=10mA Vo-=5.0V 
(Note 5) 
hee(—55°C) DC Current Gain 300 Ip =10HA VQ =5.0V 
hee(100°C) ~=—- DC Pulse Current Gain lo =10mA VQ. =5.0V 
(Note 5) (FT107A) 
High Frequency Current Gain 2.0 Ic =10mA VQ-=5.0V 
(f = 100 MHz) 


PHYSICAL DIMENSIONS 
in accordance with JEDEC (TO-106) outline 


Emitter - Collector 
Lead No. 1 C Lead No. 3 


hy 


e 


NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrically non-conductive material 


SE4022 


*Planar is a patented Fairchild process. 


FAIRCHILD 


SEMICONDUCTOR 
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___FAIRCHILD TRANSISTORS + FTIO7A + SE4022 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) | a x | 
| SYMBOL CHARACTERISTICS MING ; . _UNITS 


TEST CONDITIONS | | 


leso Collector Cutoff Current 
lope (65°C) Collector Cutoff Current (SE4022) 
logo (125°C) Collector Cutoff Current (FT107A) 
leso Emitter Cutoff Current 

Collector Base Capacitance 

Emitter Base Capacitance 
Veo jsus) Collector to Emitter Sustaining Voltage 

_ (Notes 4 and 5) 
BV ces Collector to Emitter Breakdown Voltage 
BVe86 Emitter to Base Breakdown Voltage 
Voetsat) Pulsed Collector to Emitter Saturation Voltage 
(Note 5) 
Voe(saty Pulsed Collector to Emitter Saturation Voltage 
, , (Note 5) | ) 

Vee(on} Base to Emitter On Voltage , a i | | Ic = 1.0 mA 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR: CHARACTERISTICS* 
ACTIVE REGION 


AAA 
ae ae 
seccerails 


DC PULSE CURRENT GAIN 
VERSUS 
COLLECTOR CURRENT** 


2200 


COLLECTOR SATURATION 
~ VOLTAGE VERSUS 
COLLECTOR CURRENT** 


Ta = 25°C 
Ic = 20lg 


. 
w 
wi 


: ae : : vi 
ce | = Gy 
3 3 =" if YY}; 
: tea 
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eo £ oe Z YY Wy é 
‘10 "5 ae "50 0 0.1 50 


Vee 7 COLLECTOR- EMITTER VOLTAGE-VOLTS 
DC PULSE CURRENT GAIN 
VERSUS 
AMBIENT TEMPERATURE** 


I¢ - COLLECTOR CURRENT-mA 


BASE-EMITTER ON VOLTAGE 
VERSUS AMBIENT TEMPERATURE 


0.8 


Ie ~ COLLECTOR CURRENT-mA 


DISTRIBUTION OF ; 
_ BASE-EMITTER ON VOLTAGE** 


625 
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pet Coe F Pe 
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2 = - 0.1 


T, ~ AMBIENT TEMPERATURE- °C 


Ty ~ AMBIENT TEMPERATURE-°C 


PERCENTILE DISTRIBUTION-% 


* Single family characteristics on Transistor Curve Tracer. 
** In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not 
guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 


p20: 1 


‘CONTOURS OF CONSTANT 
imal BAND NOISE FIGURE 


SI 


Rg - SOURCE RESISTANCE-2 


10k ENF (dB) 
| ENS 


wi 
o 
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~ COLLECTOR CURRENT- mA 


NOISE FIGURE VERSUS 
FREQUENCY 


LEE UT 
CHIE TTT 
| ptf 


OOUA | Re = 1.0k2 


NF - NOISE FIGURE-dB 
w 
i=] 


CC IPA 


Piisveue ae 
Ste 
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10 100 1.0k 10k 100k 1.0M 
f - FREQUENCY-Hz 


SMALL SIGNAL VOLTAGE AND 
CURRENT GAIN VERSUS 
~ LOAD RESISTANCE** 
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Ay» A, ~ SMALL St GNAL VOLTAGE AND CURRENT GAIN-dB 


R, - LOAD RESISTANCE-Q 


CONTOURS OF CONSTANT 
lb ~ ae sbi 


Ie ~ COLLECTOR CURRENT-mA 


CONTOURS OF CONSTANT GAIN 
BANDWITH PRODUCT (f;) 


CTO a 
TT | i LIN 7 "25°C 


A 
i HN Hit 
aati 


+N ane Hf 
RIM AWIWNEZ/ 
IRM ANR ey 4 


83 8 
ae 


Ss 


ui 
So 


Vog ~ COLLECTOR EMITTER VOLTAGE-VOLTS 


nN 
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Iq ~ COLLECTOR CURRENT-mA 


SMALL SIGNAL POWER GAIN 
VERSUS LOAD RESISTANCE?* 
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Gp - SMALL SIGNAL POWER GAIN-dB 
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R, ~ LOAD RESISTANCE- 
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COLLECTOR CUTOFF CURRENTS 
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TYPICAL ELECTRICAL CHARACTERISTICS 


CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE | 
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Iq - COLLECTOR CURRENT-mA 


INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 
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COLLECTOR CUTOFF CURRENTS 
VERSUS AMBIENT TEMPERATURE 
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** In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not 
guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 


TYPICAL ELECTRICAL CHARACTERISTICS 


COMMON EMITTER | COMMON EMITTER COMMON EMITTER 
CHARACTERISTICS CHARACTERISTICS VERSUS CHARACTERISTICS 


ieee COLLECTOR CURRENT COLLECTOR-EMITTER VOLTAGE VERSUS AMBIENT TEMPERATURE 
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** In recognition of the needs of: computer aided design, correlation and distribution information is shown for key parameters. These curves are not 
guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 


SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 


SYMBOL CHARACTERISTICS TEST CONDITIONS 


Input Resistance ee _ te = 1.0mA— 

_ Output Conductance a. ‘a4 4.3 Ig =1.0mA 
Voltage Feedback Ratio : 7 lo = 1.0 mA 
Small Signal Current Gain - oa Ic = 1.0 mA 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. : 

(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 146°C/Watt (derating factor of 6.9 mW/°C); junction to ambient 
thermal resistance of 480°C/Watt (derating factor of 2.1 mW/°C) for FT107A. A maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/ 
Watt (derating factor of 5.0 mW/ °C); junction to ambient thermal resistance of 500° C/Watt (derating factor of 5.0 mW/°C) for SE4022. 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 MS; duty cycle = 1%. 
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FT107B - SE4021 
NPN LOW LEVEL, LOW NOISE AMPLIFIERS 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


e LOW 1/f NOISE ......... NF = 6.0 dB (TYP) AT 10 Hz, 1.0 ko 
e HIGH GAIN............ hee = 450 (MIN) AT 10 uA 
hee = 600 (MIN) AT 10 mA | 
© LOW SATURATION VOLTAGE . . . Vga = 0.2 V (MAX) AT 10 mA/0.5 mA 
e LOW LEAKAGE .......... lego = 2.0 nA (MAX) AT Vo, = 30 V 
logo = 50 nA (MAX) AT Vc, = 30 V, T, = 65°C (SE4021) 
logo = 1.0 “A (MAX) AT Vg = 30 V, T, = 125°C (FT107B) 


PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-18) outline 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures FT107B SE4021 
Storage Temperatures —65°C to +150°C —65°C to +125°C 
Operating Junction Temperatures +150°C +125°C 
Lead Temperature (Soldering, 10 seconds time limit) +300°C +260°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 0.86 Watt 0.5 Watt 
25°C Ambient Temperature 0.26 Watt 0.2 Watt 
Maximum Voltages 
Verso Collector to Base Voltage 45 Volts 45 Volts 
VoEo Collector to Emitter Voltage (Note 4) 45 Volts 45 Volts NOTES: AN dimenions niches 
Veso Emitter to Base Voltage 8.0 Volts - 8.0 Volts Package weights O43 gram. 
Ie Continuous Collector Curfent 90 mA 30 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) FT107B 


SYMBOL CHARACTERISTICS MIN. TYP. MAX. ~ UNITS TEST CONDITIONS 


Narrow-Band Noise Figure 
(f = 1.0 kHz) 
Narrow-Band Noise Figure 
(f = 1.0 kHz) 
Narrow-Band Noise Figure 
(f = 1.0 kHz) 
Narrow-Band Noise Figure 
(f = 100 Hz) 
Narrow-Band Noise Figure 
(f = 10 Hz) 
Narrow-Band Noise Figure : 3.0 
(f = 1.0 kHz) 
Wide-Band Noise Figure . 3.0 
(f = 10 Hz to 10 kHz) 


Io = 100HA Vop=5.0V 

R= 1.0k2 BW = 400 Hz 

lo = 100HA Vo, =5.0V 

Ro =10k2 BW=400Hz 

lo = 100WA Vp =5.0V 

R, = 100k2 BW = 400 Hz 

lo = 100WA Vo, =5.0V 

R= 1.0k2 BW=8.0Hz 

Io = 100 “A Vop = 5.0V 

R, = 1.0k2 BW=10Hz 

In =10HA Vo, =5.0V 

Ro = 10k2 BW = 400Hz 

lo =10WA Vop=5.0V 
Ros 10k2 BW = 15.7 kHz 


PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-106) outline 


(Note 6) 


DC Current Gain 450 
DC Current Gain 500 
DC Current Gain 550 
DC Pulse Current Gain 600 
(Note 5) 
DC Current Gain 130 
DC Pulse Current Gain 
(FT107B) (Note 5) 
High Frequency Current Gain 1.5 
(f = 100 MHz) 


h..(100°C) 


hy 


€ 
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840 
960 
950 
1200 


2.6 


Ik = 10uA 

I, = 100 WA 
lp = 1.0 mA 
I, =10mA 


|. = 10 mA 
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Vor = 5.0V 
Vor = 5.0V 
Veg = 5.0V 
Vop = 5.0V 


Veg = 5.0 V 


Voz = 5.0V 


Collector 
Lead No. 3 


Emitter 
Lead No. 1 


FLAT 


NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrically non-conductive material 


SE4021 


*Planar is a patented Fairchild process. 


—-AITR CrRILE& 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


| ELECTRICAL CHARACTERISTICS (25°C F Free Air Temperature unless otherwise noted) 


SYMBOL 


lego 


logo (65°C) 
logo (125°C) 


VeEojsus) Z 


BV ces 

BVe80 

Vee; sat} 
CE(sat) 
BE(on) 


Ie ~ COLLECTOR CURRENT - mA 


hee ~ DC PULSE CURRENT GAIN 


| CHARACTERISTICS _ 


Collector Cutoff Current 


Emitter Cutoff Current 


Collector to Base Capacitance 


Emitter to Base Capacitance 


(Notes 4 and 5) 


Collector Cutoff Current (SE4021) 
Collector Cutoff Current (FT107B) 


— Collector to Emitter Sustaining Voltage 


Collector to Emitter Breakdown Voltage 


Base to Emitter On Voltage 


Emitter to Base Breakdown Voltage 
Collector to Emitter Saturation Voltage (Note 5) 
Collector to Emitter Saturation Voltage (Note 5) 


UNITS TEST CONDITIONS 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS* 
ACTIVE REGION 
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** In recognition of the needs of computer aided design, éaniation and distribution information is shown for key paranietee: These curves are not 
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Ie » COLLECTOR CURRENT - mA 


BASE-EMITTER ON VOLTAGE 
VERSUS AMBIENT TEMPERATURE 
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guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 
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Re - SOURCE RESISTANCE - 2 


N F- NOISE FIGURE - dB 
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TYPICAL ELECTRICAL CHARACTERISTICS 


CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 
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CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 
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** In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not 
guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 


TYPICAL ELECTRICAL CHARACTERISTICS 


COMMON EMITTER | COMMON EMITTER - COMMON EMITTER 
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** In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not 
guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 
SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 
SYMBOL CHARACTERISTICS : TEST CONDITIONS 


Input Resistance 


Output Conductance 
Voltage Feedback Ratio 
Small Signal Current Gain 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 146°C/Watt (derating factor of 6.9 mW/°C); junction to ambient 
thermal resistance of 480°C/Watt (derating factor of 2.1 mW/°C) for FT107B. A maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/ 
Watt (derating factor of 5.0 mW/°C); junction to ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C) for SE4021. 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 ws; duty cycle = 1%. 

(6) Normally >90% of the units will have NF less than 11 dB. 
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FT107C » SE4020 


NPN LOW LEVEL, LOW NOISE AMPLIFIERS 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


LOW 1/f NOISE......... NF = 2.5 dB (TYP) AT 100 Hz; 1.0 ko 
HIGH GAIN. ........... he. = 100 (MIN) AT 10 A 

h.- = 150 (MIN) AT 10 mA 

Voejsat = 0.2 V (MAX) AT 10 mA/0.5 mA 
logo = 2.0 nA (MAX) AT Vo, = 45 V 


e LOW SATURATION VOLTAGE... 
e LOW LEAKAGE 


loBo 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures FT107C 
Storage Temperatures —65°C to +150°C 
Operating Junction Temperatures +150°C 
Lead Temperature (Soldering, 10 seconds time limit) +300°C 

Maximum Power Dissipation (Notes 2 and 3) 

Total Dissipation at 25°C Case Temperature 0.86 Watt 
25°C Ambient Temperature 0.26 Watt 

Maximum Voltages 
Vcgo Collector to Base Voltage 60 Voits 
Vero Collector to Emitter Voltage (Note 4) 60 Volts 
Vigo Emitter to Base Voltage — 8.0 Volts 
le Continuous Collector Current 50 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
SYMBOL 


CHARACTERISTICS MIN. TYP. MAX. UNITS 


Narrow-Band Noise Figure 2.5 6.0 dB olk= 
(f = 1.0 kHz) 
Narrow-Band Noise Figure 1.5 3.0 dB 
(f = 1.0 kHz) 
Narrow-Band Noise Figure 2.5 dB 
(f = 100 Hz) 
Wide-Band Noise Figure 15 3.0 dB 
(f = 10 Hz to 10 kHz) | 
DC Current Gain 
DC Current Gain 
DC Current Gain 
DC Pulse Current Gain 
(Note 5) 
hee(—55°C) DC Current Gain 
he-(100°C) DC Pulse Current Gain 
(FT107C) (Note 5) 
High Frequency Current Gain 
(f = 100 MHz) 


h; 


i) 
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lono = 50 nA (MAX) AT Vo, = 45 V, T, = 65°C (SE4020) 
= 1.0 “A (MAX) AT Vo, = 45 V, T, = 125°C (FT107C) 


TEST CONDITIONS 


100 vA 
Ro = 1.0 kQ 
Ic =10A 
R, = 10 kQ 
I, = 100 vA 
R, = 1.0 kQ 
lo = 10uA 
R, = 10 kQ 
IL =10uA 
I, = 100 vA 
lc =10mA 
I, = 10 mA 


I. = 10 uA 
lc = 10mA 


I, =10mA 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-18) outline 


ooo 


Plane 

3 LEADS 

SE4020 
—65°C to +125°C 
+125°C 
+260°C 


0.5 Watt 
0.2 Watt 


(036 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 
' Collector internally connected to case 
Package weight is 0.43 gram 


60 Volts 
60 Volts 
8.0 Volts 

50 mA 


FT107C 


PHYSICAL DIMENSIONS 
in accordance with JEDEC (TO-106) outline 


Veg = 9.0 V 
BW = 400 Hz 
Ver = 5.0V 
BW = 400 Hz 
Vee = 5.0 V 
BW = 8.0 Hz 
Vee = 5.0V 
BW = 15.7 kHz 
Vop = 5.0 V 
Ver = 5.0V 
Vop = 5.0 V 
Voz = 5.0 V 


Collector 
Lead No. 3 


Emitter 


Veg —50V Lead No. 1 


Vcr = 5.0 V 


NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrically non-conductive material 


SE4020 


*Planar is a patented Fairchild process. 


FAIRCHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


ELECTRICAL CHARACTERISTICS (25°C | Fise Air Temperature unless atherwise noted) 


SYMBOL i ~ CHARACTERISTICS 


TEST CONDITIONS | 
les Collector Cutoff Current 
eset C) _ Collector Cutoff Current (SE4020) 
logo (125° ) Collector Cutoff Current (FT107C) 
lepo Emitter Cutoff Current 
ate, US Collector to Base Capacitance 
Emitter to Base Capacitance » 
~~ Collector to Emitter Sustaining Voltage 
_, (Notes 4 and 5) ., 
BV crs Collector to Emitter Breakdown Voltage 
BV 86 : Emitter to Base Breakdown Voltage 
| Pulsed Collector to Emitter Saturation Voltage 
~ (Note 5) 
Pulsed Collector to Emitter Saturation Voltage 
(Note 5) 
Vee(on) - Base to Emitter On Voltage 


Veo jsus) 7 


Voe(sat) 
Vee (sat) Io = 90 mA 


lo = 1.0 mA 


TYPICAL ELECTRICAL CHARACTERISTICS 


Nee - DC PULSE CURRENT GAIN 


~ te 7 COLLECTOR CURRENT - mA 


COLLECTOR CHARACTERISTICS* 
"ACTIVE REGION 
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_ guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 


FAIRCHILD TRANSISTORS * FT107C + SE4020 | | 


Re ~ SOURCE RESISTANCE - OHMS 


NF - NOISE FIGURE - dB © 


A, and Ay - SMALL SIGNAL VOLTAGE AND CURRENT GAIN - dB 


CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 


I¢ ~ COLLECTOR CURRENT - mA 


NOISE FIGURE VERSUS 
FREQUENCY 


ee SHARING 


Ul 

| CHC TICC IEC MELT 
SEE T TE 
NUT LE 
Rhett 


100uA, Re = 1 0k | | Fi 
Rs oe 


CNH Sey Ll 


a Es Be a a 
10 100 1.0k 10k 100k = 1.0M 


f- FREQUENCY ~ Hz 


SMALL SIGNAL VOLTAGE AND 
-CURRENT GAIN VERSUS 
LOAD RESISTANCE** 


aI Lue 


iy a 
Ny, 
ae !/// Se 
ar 

SUS 


an 
oOo 


vi 
Oo 


i 


30 


1.0k 10k 100k 1,0M 
R, ~ LOAD RESISTANCE - 2 


TYPICAL ELECTRICAL CHARACTERISTICS 
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** In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not 
guaranteed but eer with a high degree of confidence the distributions and correlations to be expected. 
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TYPICAL ELECTRICAL CHARACTERISTICS - 
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** In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not 
guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 


SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) | 
SYMBOL -— CHARACTERISTICS ae: | TEST CONDITIONS — 


Input Resistance 


Output Conductance 
Voltage Feedback Ratio 
Small-Signal Current Gain 


NOTES: 


(1). These ratings are limiting values above which the serviceability of any individual semiconductor dieiios may be simaaiae 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 146°C/Watt (derating factor of 6.9 mW/°C); junction to dabiant 
thermal resistance of 480°C/Watt (derating factor of 2.1 mW/°C) for FT107C. A maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/ 
Watt (derating factor of 5.0 mW/°C); junction to ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C) for SE4020. | 

- (4): This rating refers to a high current point where collector to emitter voltage is lowest. | 

(5) Pulse Conditions: length = 300 ws; duty cycle = 1%. 


2N497 - 2N498- 2N656 - 2N657 
NPN GENERAL PURPOSE HIGH VOLTAGE 


DIFFUSED SILICON PLANAR* TRANSISTORS 


FOR IMPROVED PERFORMANCE 


GENERAL DESCRIPTION - These high voltage NPN double diffused silicon transistors are designed SEE ion ly 2N3108 
3114 


for use in highperformance amplifier, oscillator and switching circuits. 


PHYSICAL DIMENSIONS 
in accordance with 


ABSOLUTE MAXIMUM RATINGS (25° C) [Note 1] 2N497/2N656 2N498/2N657 JEDEC (10-5) outline 
Maximum Temperatures I I) oy 
Storage Temperature -65° C to +300° C -65° C to +300° C ; 
Operating Junction Temperature +200° C Maximum +200° C Maximum — 
Maximum Power Dissipation cae 1.5 MIN. 
Total Dissipation at Case Temperature 25° C [Note 2 & 3] 4.0 Watts 4.0 Watts im 
at. Ambient Temperature 25° C | 0.8 Watt 0.8 Watt 
Maximum Voltages 
Vepo Collector to Base Voltage 60 Volts 100 Volts 
Vcro Collector to Emitter Voltage 60 Volts 100 Volts 
VEBO Emitter to Base Voltage | 8.0 Volts 8.0 Volts 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 


GUARANTEED ELECTRICAL CHARACTERISTICS (25° C unless otherwise noted) 
| 2N497 2N498 2N656 2N657 


MUA Ac teHIeHe Min. Max. Min. Max. Min. Max. Min. Max. pepe eouenione 
BVaRO Breakdown Voltage 60 100 60 100 Volts In = 100 pA I. 5:46) 
BVcKO Breakdown Voltage 60 100 60 100 Volts In =250uA In = 0 
BVERO Breakdown Voltage 8.0 8.0 8.0 8.0 Volts I, = 250 yA In = 0 
IcBo Collector Cutoff Current 10 10 10 10 LA Ip = 0 Vop =30V 
hep Current Transfer Ratio 12 36 12 36 30 8690 30 90 To = 200 mA Vcr =10V 
oe Input Impedance 500 500 500 500 ohms In = 8.0 mA Ver =10V 
Ras Saturation Resistance 25 25 29 25 ohms Io = 200 mA In = 40 mA 
TYPICAL ELECTRICAL CHARACTERISTICS (25° C unless otherwise noted) 
Symbol Characteristic 2N497 -98 2N656-57 Units Test Conditions 
bog DC Current Gain 27 60 Ia =200mA Vog = 10V 
hee DC Current Gain | | 200 45 In = 100 nA Vor =10V 
Var (sat) Base Saturation Voltage 1.1 1.1 Volts In =200mA Ip =40mA 
Co. Collector Capacitance 13 13 pF In = 0 Vos =10V 
Crp Emitter Transition Capacitance 60 60 pF In = 0 Veep =9.5V 
laBo Collector Cutoff Current 0.4 04 - myA In= 0 Vop = 90 V 
IcBo Collector Cutoff Current (150° C) 1.5 1.5 LA In = Q Vcp = 90V 
hee High Frequency Current Gain 2.5 3.5 In= 50mA Vog=10V 
f= 20 MHz : 
leBO Emitter Current . 0.1 0.1 myuA In= 0 Vip =5.0V 
* Planar is a patented Fairchild process. 
NOTES: 


_ (1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 


(3) These ratings givea maximum junctiontemperature of 200°C and junction-to-case thermal resistance of 43.8°C/Watt (derating factor of 22.8 mW/°C). 
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2N696 * 2N697 * 2N717-> 2N718+¢ 2N1420 
NPN GENERAL PURPOSE TYPE 


DIFFUSED SILICON TRANSISTORS 


These transistors are designed for high-performance amplifier, oscillator and some switching applications. 
They perform at frequencies from dc to VHF and over more than 3 decades of current. Superior replacements 


PHYSICAL DIMENSIONS 
in accordance with 


offering PLANAR reliability and performance are available as the 2N1613, 2N1711 and 2N/18A. | | JEDEC (TO-5) outline 
Type Military Designation 
2N696 _ MIL-S-19500/99A (Sig C) 
2N697 MIL-S-19500/99A (Sig C) 
2N1613 MIL-S-19500/ 181 (Navy) _ . bite 
2N1711 MIL-S-19500/225 (Navy) 7 19 ow 
| | 2N696 QN717 
: | i 2N697 2N718 
ABSOLUTE MAXIMUM RATINGS [Note 1] 2N1420 
Maximum Temperatures 7 | 
Storage Temperature — 65°C to +300°C —65°C to +300°C 
Operating Junction Temperature | 175°C Maximum 175°C Maximum 
Maximum Power Dissipation , | 
Total Dissipation at 25°C Case Temperature [Note 2 & 3] 2.0 Watts 1.5 Watts rt Tada oie hae 
at 100°C Case Temperature [Note 2 & 3] 1.0 Watt 0.75 Watt | : Soe pat pee 
at 25°C Ambient Temperature 0.6 Watt 0. 4 Watt = es 
Maximum Voltages | 2N696 + 2N697 + 2N1420 
Veso Collector to Base Voltage 60 Volts 60 Volts 
Vocer Collector to Emitter Voltage (Ree < 1022) [Note 4] 40 Volts 40 Volts 
_ | (30V for 2N1420) 
Veso Emitter to Base Voltage 5.0 Volts | 5.0 Volts 
2N717 2N718 
ELECTRICAL CHARACTERISTICS (25°C) 2N696 2N697 2N1420 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-18) outline 


SYMBOL | _ CHARACTERISTIC in. : Min. Typ. Max. Min. Typ. Max.. UNITS TEST CONDITIONS 


hee DC Pulse Current Gain [Note 5] = 150 mA Vee = 10V 


230 pia 


Wi 209 


| 030 MAX. 
ee 


Vee (sat) Base Saturation Voltage : ; : . . 150mA 1, =15mA 


Vee (sat) Collector Saturation Voltage ; ‘ . 150mA |, =15mA 


3 LEADS 500 MIN. 


mem 00 


High Frequency Current Gain ; = 50mA Ve =10V 
f = 20mc 


- Output Capacitance | Vee =10V 


lcso Collector Cutoff Current oO Vee =30V 


leso (150°C) Collector Cutoff Current . . = Vos = 30V 


NOTES: : : ‘ : NOTES: All dimensions in inches 


Leads are gold plated kovar 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. Collector internally connected to case 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. . 


(3) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 75°C/watt (derating factor of | 2N717 © 2N718 
13.3 mW/°C) for the 2N696, 2N697 and 2N1420; junction-to-case thermal resistance of 100°C/watt (derating factor of 10mW/°C) for the 
2N717 and 2N718, 


(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 wsec; duty cycle = 1%. 


SST WISTS STSINSSESIE 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


FAIRCHILD TRANSISTORS —TYPES 2N697 AND 2N718 


SMALL SIGNAL CHARACTERISTICS (f = I1KC) 


SYMBOL = CHARACTERISTICS | Min. Typ. Max. UNITS TEST CONDITIONS 


Input Resistance ; lc = 10mA 


lc = 5.0 mA 

Voltage Feedback Ratio lc = 10mA 
. lc = 5.0 mA 

Small Signal Current Gain lc = 1.0mA 
lc = 5.0 mA 

Output Conductance ; lc = 1.0 mA 
lc = 5.0 mA 

Input Resistance lc = 1.0mA 
Voltage Feedback Ratio lc = 1.0mA 
Output Conductance ; lc = 1.0mA 
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2N698 
NPN GENERAL, PURPOSE HIGH VOLTAGE TYPE 


DIFFUSED SILICON PLANAR* TRANSISTOR 


GENERAL DESCRIPTION - NPN double diffused silicon Planar* transistor designed for a wide variety of amplifier, 


oscillator and switching circuits. PHYSICAL DIMENSIONS 
in accordance with 


JEDEC (TO-5) outline 
ABSOLUTE MAXIMUM RATINGS {[ Note 1] 


Maximum Temperatures 305 OA. rR ‘ii 
Storage Temperature . -65° C to +300°C 


| 125 
009 


Operating Junction Temperature ) +200° C Maximum 
Maximum Power Dissipation | 
Total Dissipation at Case Temperature 25° C [ Note 2 & 3] . 3.0 Watts ‘a 


16 DA 
at Case Temperature 100° C [Note 2 & 3] | ‘1.7 Watts 
| at Free-Air Temperature 25°C 0,8 Watt 
Maximum Voltages 
VoRo Collector to Base Voltage 120 Volts 
VoER Collector to Emitter Voltage (Ror = = 10) [ Note 4] . 80 Volts 
Vargo Collector to Emitter Voltage [ Note 4] . 60 Volts 
VERO Emitter to Base Voltage 7.0 Volts 
NOTES: All dlniarsion in inches 
Leads are gold-plated kovar 
Collector internally connected to case 
Package weight is 1.10 grams 
ELECTRICAL CHARACTERISTICS (25° C unless otherwise noted) 
| Symbol Characteristic Min. Max. Units Test Conditions 
her DC Pulse Current Gain [Note 5] — 20 60 I, = 150 mA Vop= 10V 
V E (sat) Base Saturation Voltage 0.9 Volts In = 50mA I, = 5.0 mA 
. Vor (sat) Collector Saturation Voltage : 4 Shee Volts Iq = 50mA I, = 5.0mA 
VBE (sat) Base Saturation Voltage 1.3 Volts Io = 150 mA I, = 15 mA 
Vcr (sat) Collector Saturation Voltage 9.0 Volts In = 150 mA I, = 15 mA 
ie High Frequency Current Gain (f = 20 MHz) 200 I, = 50mA Vorp= 10V 
© bo Output Capacitance 15 | pF I, = 0 Vop = 10V 
Cop Emitter Transition ap echeance 85 pF In = 0 Ven = 0.5 V 
‘co Collector Cutoff Current 5.0 muA Ih = 0 Vop = 75 V 
lopo (150° C) Collector Cutoff Current 15 uA I, = 0 Vop = 75 V 
BV ono Collector to Base Breakdown Voltage . 120 Volts Io = 100 uA I, = QO 
V sust Collector to Emitter Sustaining Voltage [ Note 4 80 Volts I, =100 mA R = 102 
V (sust) Collector to Emitter Sustaining Voltage [Note 4] 60 . Volts I, = 30mA I = 0 
CEO ; C (pulsed) B 
BV BO Emitter to Base Breakdown Voltage 7.0 Volts Io = 0 I, = 100 uA 
[BO Emitter Caroll Current 7 | Se | 10 | | aime In = Q VEB = 5,0V 
SMALL SIGNAL CHARACTERISTICS (£ = 1 kHz) 
Symbol Characteristic Min. Max, ‘Units Test Conditions 
Dip Input Resistance . 20 35 ohms Tn = 1.0mA Vop = 5,0 V 
10 ohms In = 5.0 mA Von = 1lOV 
no Voltage Feedback Ratio 2.5 x 1074 In = 10mA Vong 5.09 
5.0. x10 1, = 5.0mA Vog= 10V 
Dee Small Signal Current Gain 15 IG = 1.0mA Vor = 5.0 V 
25 . | | I, = 5.0mA Vop,= 10V 
dob Output Conductance 0,5 umho Ty = 10mA Von 5.0 V 
1,0 umho lo = 5.0 mA Vop = 10V 


* Planar is a patented Fairchild process. 
NOTES: 


) These ratings are limiting values above which the serviceability of any individual semiconductor device fhay be impaired. 


) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 


4 


(1 
(2 | . 
(3) These ratings give a maximum junction temperature of 200° C and junction-to-case thermal resistance of 58,3° C/watt (derating factor of 17.2 mW/°C). 
(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 

(5 


) 
) Pulse conditions: length = 300 ywsec; duty cycle = 1%. 
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2N699 + 2N719 * 2N720 
NPN HIGH VOLTAGE TYPES 


DIFFUSED SILICON TRANSISTORS 


These NPN double-diffused silicon transistors are designed for use in high performance amplifier, oscillator and 

PHYSICAL DIMENSIONS 
switching circuits. They provide greater voltage swings in oscillator and amplifier circuits due to their 120 volt sncacdordanee with 
collector-to-base voltage rating. | JEDEC (TO-5) outline 


F379 
iP 335 OWA 


2N719 
ABSOLUTE MAXIMUM RATINGS [Note 1] ; 2N699 2N720 
Maximum Temperatures 
Storage Temperature : —65°C to +300°C —65°C to +300°C 
Operating Junction Temperature 175°C Maximum 175°C Maximum 
Maximum Power Dissipation | | , 
Total Dissipation at 25°C Case Temperature [Note 2 & 3] 2.0 Watts 1.5 Watts 
at 100°C Case Temperature [Note 2 & 3] 1.0 Watt 0.75 Watt 
at 25°C Ambient Temperature 0.6 Watt 0.4 Watt Pee 
Maximum Voltages | vf Oe nee OEM 
Vcso Collector to Base Voltage 120 Volts 120 Volts oNG9S 
Vcer Collector to Emitter Voltage (R < 102) [Note 4] 80 Volts 80 Volts 
Veso Emitter to Base Voltage 5.0 Volts 5.0 Volts 
PHYSICAL DIMENSIONS 
_ in accordance with 
JEDEC (TO-18) outline 
2N699 17g 08- ji x0 
ELECTRICAL CHARACTERISTICS (25°C) 2N720 2N719 si 9 DM. 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 
hee DC Pulse Current Gain [Note 5] | lc = 150mMA Vce = 10V 
Vee (Sat) Base Saturation Voltage | ‘0. ; ; Volts le = 150mA~ I, = 15mA 
Vee (sat) Collector Saturation Voltage : 5 ; Volts Ic = 150mA Ie = 15mA 
Cor Output Capacitance pf Ik =0 Ves = 10V iter 
hte High Frequency Current Gain f = 20 mc ; , lc = 50mMA Vee = 10V 
lcBo Collector Cutoff Current . ; uA Ves = 60V 
leso (150°C) Collector Cutoff Current uA = Veo = 60V ~ 028 
NOTES All dimensions in inches 
~ tea0 Emi ece ree ULOr Gurnent HA 7 Vea = 2.0V Bee eran ON 
+ 2N699 only. Copyright 1963 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 2N719 2N720 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 100°C/watt (derating factor of 10mW/°C) 


for the 2N719 and 2N720; junction-to-case thermal resistance of 75°C/watt (derating factor of 13.3 mW/°C) for the 2N699. 
(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 usec; duty cycle = 1%. 
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- FAIRCHILD TRANSISTORS —TYPES 2N699, 2N719 AND 2N/20 


SMALL SIGNAL CHARACTERISTICS (f=1ke 


Tt 
2N720 -2N719 


SYMBOL CHARACTERISTICS MIN, TYP, MAX (MIN. T MAX UNITS ‘TEST CONDITIONS 


Input Resistance 20 «27 30 } eae 
—  §3 10 os BS: ; 6 Ile = 5.0mA 


Output Conductance 0.1 012 O5 | 01 0.12 lc = 1.0 mA 
| 0.13 1.0 lc = 5.0 mA 


Voltage Feedback Ratio 7 0. 25 2 ; lc = 1.0 mA 
| | 3.0 0.4 lc = 5.0 mA 


Small Signal Current Gain 100 7 lc = 1.0 mA 

‘ l= 5.0 mA 
Input Resistance "oat lc = 5.0 mA 
Output Conductance I 9 Ic =5.0mA 
Voltage Feedback Ratio | , O* Ic = 5.0 mA 


< 
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- 2N699B - 2N1893. 
NPN GENERAL PURPOSE HIGH VOLTAGE TYPE 


DIFFUSED SILICON PLANAR TRANSISTORS 


GENERAL DESCRIPTION The 2N699B - 2N1893 are High-Voltage, NPN Double-Diffused Silicon Planar 
Transistors designed for use in high-performance amplifier, oscillator and switching circuits. The 
2N699B is rated at 5.0 watts and the 2N1893 at 3.0 watts. 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-5) outline 


These transistors provide greater voltage swings in oscillator and amplifier circuits and more protection 
in inductive switching circuits due to their 120 volt collector-to-base voltage rating. . 


335 py 
DIA 
305 | F 370 


ABSOLUTE MAXIMUM RATINGS 2N699 B 2N1893 
Maximum Temperatures 
Storage Temperature 3 -65°C to +300°C = -65°C_ to +300°C 
Operating Junction Temperature - 200°C Maximum 200°C Maximum 


Lead Temperature (Soldering, No Time Limit) 300°C Maximum 300°C Maximum 


Maximum Power Dissipation (Notes 2 and 3) 


Total Dissipation at 25°C Case Temperature 5.0 Watts » 3.0 Watts 
at 100°C Case Temperature 2.8 Watts 1.7 Watts 
at 25° C Ambient Tetperature 0.87 Watt — 0.8 Watt 


Maximum Voltages 


VcRno Collector to Base Voltage 120 Volts 120 Volts ne 
V Collector to Emitter Voltage (Ry, < 10) 100 Volts 100 Volts 
CER = 
(Note 4) NoTes: All dimensions in inches 
; . oe Leads are gold-plated kovar 
Vo EO - Collector to Emitter (Note 4) 80 Volts 80 Volts aie sa ices Goal ea 
VERO Emitter to Base Voltage 7.0 Volts 7,0 Volts 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N699B 2N1893. | 
Characteristic Min. Typ. - in. Typ. : Test Conditions 


< 
Q 
ic} 


DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
-DC Pulse Current Gain (Note 5) 
DC Current Gain 

Base Saturation Voltage 


Pe 
B 


on an a a en 
<a. 
a a4 
3 a C3 | 


AOA AAa aA WA 


Collector Saturation Voltage 
Base Saturation Voltage 


Collector Saturation Voltage 


wow wh 


oon 


High Frequency Current Gain (f = 20Mc) 


Q 
| 


Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 35°C/Watt (derating factor of 28.6 mW/°C) for the 2N699B; 
for the 2N1893 58.3°C/Watt (derating factor of 17.2mW/°C). Junction-to- ambient thermal resistance of 201°C/Watt (derating factor of 4.97 mW/ °C) for 2N699B; 
for the 2N1893 219° C/Watt (derating factor of 4.56 mW/°C). 


(4) Rating refers to a high current point where collector-to- emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 psec; duty cycle = 1%. 
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FAIRCHILD TRANSISTORS 2N699B 


ELECTRICAL CHARACTERISTICS (25°C: F ree Air Temperature unless otherwise noted) . 


2N699 B 2N1893 _ 


Characteristic = Typ. Max. Min. Typ. 


Output Capacitance 
Emitter Transition Capacitance 
O Collector Cutoff Current 
Inpo(t50°C) _ Collector Cutoff Current | : 1b od | | ~ | - 
BVaR9 paige Fe. & _. Collector to Base Breakdown Voltage | . | . 100 yA 


Vopr (sust) 2 the. . ,.Collector to Emitter Sustaining Voltage . > | ) _ _ = 100 mA 
"(Notes 4 and 5) 4 ' (pulsed) 


Vero (sust) a aa Collector to Emitter Sustaining Voltage | oo 7 IL, = 30 mA 


(Notes 4 and 5) . (pulsed) 
Emitter to Base Breakdown Voltage ie é es I, = 0 


Emitter Current = 0 


Io 


SMALL SIGNAL CHARACTERISTICS (f =1KC) 


2N699 B © 2N1893 


Symbol — Characteristic a _ 3 
: Min. Typ. Min. Typ. Max. i Test Conditions 


ai 


Input Resistance 


< 
Q 
OO 


sa 
< 


Input Resistance 

Voltage Feedback Ratio 
Voltage Feedback Ratio . 
Small Signal Current Gain 


= 
ee 
w 


= 


Le} 
o 
< 


‘?) 
w 


@ 
< 


Small Signal Current Gain 


< 


© 
Q 
63] 


he 
h 


Output Conductance 


< 


°.. 

a: 
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ow 


a 


°. 
o 
en cen ae ee no 
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Output Conductance 


< 
Q 
sy 


= 
fete 
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Input Resistance 
Voltage Feedback Ratio — 
Output Conductance 
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Q 
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2N703 
NPN HIGH-SPEED, HIGH-CURRENT SWITCH 
DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 


FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N916 


GENERAL DESCRIPTION - The Fairchild 2N703 is an NPN silicon PLANAR transistor designed primar- 


ily for low power, non-saturating switching applications and high f Pequency amplifier and oscillator circuits. deal itcoa cect 


JEDEC (TO-18) outline 


Bow 


.030 
MAX. 


Maximum Temperatures | | Settiie Ne 


Plane | 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


-65°C to +175°C 
175°C Maximum 


Storage Temperature 


Operating Junction Temperature 


3 LEADS 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.6 Watt 
at 25°C Ambient Temperature (Notes 2 and 3) 0.3 Watt 
Maximum Voltages and Current 
VoRo Collector to Base Voltage 25 Volts 
Vo EO Collector to Emitter Voltage (Note 4) 25 Volts 
VERO Emitter to Base Voltage 5.0 Volts 
Ta Collector Current 50 mA 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 
Package weight 1s 0.43 gram 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTICS MIN. MAX. TEST CONDITIONS 


DC Current Gain [Note 5] 40 100 
h pli-95°C) DC Current Gain [| Note 5] 20 
V pe (sat) Collector Saturation Voltage [Note 5] 0.5 


Base to Emitter Voltage 
Collector Cutoff Current 
(150° C) Collector Cutoff Current 
Collector Cutoff Current 


0.7 
0.5 
50 
10 


tt 
Co OO. 


<<< 
Qa 0 
hm ww 


Collector to Base Breakdown Voltage 


— it 


Collector to Emitter Breakdown Voltage 
Emitter to Base Breakdown Voltage 
Output Capacitance (f = 1.0 mc) 

Gain Bandwidth Product 


- Copyright 1964 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 250°C /Watt (derating factor of 4.0 mW/°C); 
junction-to-ambient thermal resistance of 500°C /Watt (derating factor of 2.0mW/°C). 


(4) This rating refers to a high-current point where collector -to-emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 psec; duty cycle = 2%, 


Le teeton rete 
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-2N706_ 


NPN HIGH SPEED SATURATED SWITCH 


SILICON PLANAR* TRANSISTOR 


ABSOLUTE MAXIMUM RATINGS one 0 


Maximum Temperatures | 


~ 65°C to +200°C 


PHYSICAL DIMENSIONS 
in accordance. with 


hee ~ DC Pulse Current Gain (Note 4) 

Vee(sat) Base Saturation Voltage 

Voe(sat) Collector Saturation Voltage 

he, | Small Signal Current Gain (f = 100 MHz) 
Collector Capacitance 


CBO Collector Cutoff Current 
logo (150°C) Collector Cutoff Current 


om Charge Storage Time Constant _ 
~ (See Fairchild 2N708 Data Sheet for exact circuit) 


NOTES: 


~ Storage Temperature 
Operating Junction Temperature 200°C Maximum 
Lead Temperature (Soldering, 60 second time limit). 300°C Maximum 
Maximum Voltages - 
Vogo Collector to Base Voltage | 25 V 
VoeR Collector to Emitter Voltage (Rp- = 10 2) (Note 2) 20V 
VeB0 Emitter to Base Voltage 3V 
Maximum Power Dissipation 
Total Dissipation at Case Temperature 25°C (Note 3) 1.0 Watt 
at Case Temperature 100°C 0.5 Watt 
at Free Air Temperature 25°C 0.3 Watt - 
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. 


(1) The maximum ratings are limiting absolute values above which life or satisfactory performance may be Pinipalced: 


(2) Rating refers to a high current point where collector to emitter voltage is lowest. 


_JEDEC (T0-18) outline 


Plane 


3 LEADS 


.019 
0 gDIA. 


900 MIN. 


ti 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 
Package weight is 0.44 gram 


TEST CONDITIONS 


lc =10mA 
I, = 10mA 
I, = 10 mA 
Ic = 10 mA 


Veg = 15V 


ie 10 mA 


Vop = 10V 
I, = 1.0mA 
I, = 1.0 mA 
Vop = 15V 


Vog = 10 V 


| =0 
I; =0 


Ip, = lpp = 10mA R, = 1k 


(3) These ratings give maximum junction temperature of 175°C and UREN to case thermal resistance of 150° G/watt (derating factor of 6.7 mW/°C). 


im Pulse conditions: Length = 300 ws; duty cycle < 1%. 


*Planar is a patented Fairchild process. 
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SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


—2N708 


NPN HIGH- -FREQUENCY AND LOW-STORAGE 


DIFFUSED SILICON PLANAR TRANSISTOR 


The 2N708 is an NPN silicon transistor designed specifically as a high-speed saturated logic switch to replace 


the 2N706 (A, B), 2N753 mesa series. 


The Fairchild PLANAR structure extends the range of useful current gain down to the microampere region. Other 
features are lower leakage current, increased maximum ratings, reduced storage time, higher beta, and lower 


saturation voltage relative to its predecessors. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 
Storage Temperature 


— 65°C to +300°C 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-18) outline 


Seating ca 
Plane 


Operating Junction Temperature 200°C Maximum 
Lead Temperature (Soldering, No Time Limit) 300°C Maximum 
Maximum Power Dissipation | 
Total Dissipation at Case Temperature 25°C _—s[Note 2 & 3] 1.2 Watts 
at Case Temperature 100°C _— [Note 2 & 3] .68 Watt 
| at Ambient Temperature 25°C _— [Note 2 & 3] .36 Watt 
Maximum Voltages 
Vcso Collector to Base Voltage 40 Volts 
Vcer Collector to Emitter Voltage (Ree < 10) [Note 4] 20 Volts NOTES: Al dimension in ince 
Veeco Collector to Emitter Voltage [Note 4] 15 Volts Caectr neal connected to case 
Veso Emitter to Base Voltage 5.0 Volts | pret 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
SYMBOL CHARACTERISTICS MIN. MAX. UNITS 


Hee DC Pulse Current Gain [ Note 5 ] 

hre (— 55°C) DC Pulse Current Gain [ Note 5 ] 

hee DC Current Gain 

Vee (Sat) Base Saturation Voltage 

Vee (sat) Collector Saturation Voltage 

Vee (Sat) Base Saturation Voltage (— 55°C) 

Vee (sat) - Collector Saturation Voltage (— 55°C to +125°C) 
Hie High Frequency Current Gain (f = 100 MHz) 

Cov Output Capacitance 

rp! Base Spreading Resistance [Note 6](f = 300 MHz) 
lcBo Collector Cutoff Current 

lcso (150°C) Collector Cutoff Current 

BVcs0 Collector to Base Breakdown Voltage 

Veer (sust) Collector to Emitter Sustaining Voltage [Note 4 & 5] 


TEST CONDITIONS 


Vceo (sust) Collector to Emitter Sustaining Voltage [Note 4 & 5] 


BVe8o Emitter to Base Breakdown Voltage 
leBo ~ Emitter Cutoff Current 
Icex (125°C) Collector-Emitter Cutoff Current 


Charge Storage Time Constant [Note 7] 
[See circuit] | 


Turn On Time [See circuit] 


Vee = 20V Vee = .29 V 
lc = Is, ~ 10 mA 
lee =~ —10 mA 
lc = 10 mA, le, = 3.0 mA, 
OV 


Vee = — 2. 
lc = 10 mA, ls, = 3.0 mA, 
OmA 


lao re — 1, 


Turn Off Time [See circuit] 


* Planar is a patented Fairchild process. 
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NOTES: 


(1) 
(2) 
(3) 


(4) 


(5) 
(6): 


(7) 


CHARGE STORAGE TIME CONSTANT TEST CIRCUIT AND WAVEFORMS 


ay ad 890 2 . 


(6) TO 


. 500 Q Model 12. AB 
FROM 2 (O}. ee eee ee ORS | See : Lumatron Sampling 
Model 303 Ty Lage Oscilloscope 
_ Lumatron Mercury , ana S 5009 or equivalent. 
_ Relay Pulse Generator ¢ $ Model 610 
or equivalent. §. 0025 uF |. High Impedance Probe 
(Source Impedance ‘eoapeeaa i 
equal 50 Q) 4.6 Vde 10% 
10 uF  O-~--~---—-|X- Pulse at Point “A” 
) | —4 Vde 
ON case 
—10 Vde \ Vv, ees 


Vin RISE TIME LESS THAN 1 nSec. 


Ton AND Tore TEST CIRCUIT 


: FROM 

\ Model 303 Lumatron 

: Mercury Relay Puise 
Generator or equivelent. 
{Source impedance = 50()) 


Model (2-AB Lumatron 
Sampling Oscilloscope 
or equivalent, 


ton 
Veg = -4Vdc 
Vi =+2| Vp-p 


. ‘off 
“rove NO* Ww Vgg* +17 Vde 


| /190% Viy= 720 Vp-p 
Your 
tot k-- 
Input and Output Pulse Waveforms 
Viy Rise Time < | nsec 


These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 

These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 

These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 146°C/watt (derating: factor of. 6.85 
mW/°C); junction-to-ambient thermal resistance of 486°C/watt (derating factor of 2.06 mwW/* 

Rating refers to a high current point where collector-to-emitter voltage is lowest. 

Pulse Conditions: length = 300 usec; duty cycle= 1%. 

r,==h,, (Real Part) — Measured with GR #1607-A Bridge. 

Measured on Sampling Scope. PW < 400 nsec. 
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2N709 - FT709 
HIGH SPEED SATURATED SWITCHES 


FAIRCHILD NPN DIFFUSED SILICON PLANAR* TRANSISTORS 


e ULTRA HIGH SPEED... . 7, = 6.0 ns (MAX), 3.0 ns (TYP) AT 5.0 mA 
t,,, = 12 ns (MAX) AT 10 mA PHYSICAL DIMENSIONS 
tog = 12 ns (MAX) AT 10 mA in accordance with 

e HIGH FREQUENCY ..... f; = 600 MHz (MIN), 800 MHz (TYP) AT 10 mA JEDEC (TO-18) outline 

¢ LOW CAPACITANCE .... C,,, = 3.0 pF (MAX) AT 5.0 V 

C..,, = 2.0 pF (MAX) AT 0.5 V 

BREAKDOWN VOLTAGE . . . LVc-> = 6.0 V (MIN) 


e SATURATED BETA GUARANTEES FROM 1.0 mA TO 30 mA 


@ SIX V.,(sat) GUARANTEES WITH THREE AT +125°C Le 
ABSOLUTE MAXIMUM RATINGS (Note 1) 3 LEADS ee0 aN: 
Maximum Temperatures ie DIA. | | | 
Storage Temperature —65°C to +300°C 
Operating Junction Temperature 200°C Maximum 
Lead Temperature (Soldering, no time limit) ~ 300°C Maximum 
Maximum Power Dissipation 
Total Dissipation at 100°C Case Temperature (Notes 2 and 3) 0.5 Watt 
at 25°C Ambient Temperature (Notes 2 and 3) 0.3 Watt 
45° Vi 
Maximum Voltages MK By 
Vea Collector to Base Voltage 15 Volts ase aag 
Vee Collector to Emitter Voltage (Note 4) | 6.0 Volts 
Vise Emitter to Base Voltage ) | 4.0 Volts yr ests ars gol la 


Collector internally connected to case 
Package weight is 0.44 gram 


ELECTRICAL CHARACTERISTICS (25°C Free. Air Temperature unless otherwise noted) 


2N709 FT709 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 


DC Current Gain 30 C= Vop = 0.4V 

DC Current Gain 7 = Veg = 0.5V 

DC Current Gain | 20 = 1. Vop = 0.4V 

DC Current Gain 20 = Vop = 0.4V 

hee DC Current Gain 15 | . Veg = 1.0V 

h,-(—55 ° €) DC Current Gain | 12 Vop = 0.4V 

~ hee(—55°C) DC Current Gain 10 Veg = 0.5V 
Vae(sat) Base Saturation Voltage | 0.70 0.78 0. | Volts |, = 0.15 mA 

Vae(Sat) Base Saturation Voltage | | 0.68 0.73 Volts I, = 0.1 mA 

Voc (sat) Base Saturation Voltage 0.75 0.83 Volts I, =1.0mA 

Vo (sat) Base Saturation Voltage 0.92 Volts I, = 3.0 mA 

Voz(sat) Collector Saturation Voltage 0.18 Volts I, = 0.1 mA 

Voz (sat) Collector Saturation Voltage 0.18 Volts I, = 1.0 mA 
Vo, (sat) Collector Saturation Voltage : ; . Volts I, = 0.15 mA 

Vo, (sat) Collector Saturation Voltage (125°C) , | 0.20 Volts : [, = 0.1 mA 

Vo, (sat) Collector Saturation Voltage 0.22 © Volts IL= I, = 3.0 mA 

Voz (sat) Collector Saturation Voltage (125°C) 0.20 Volts = I, = 1.0 mA 

Voz (sat) Collector Saturation Voltage (125°C) : | 0.23 Volts = I, = 3.0 mA 

| Output Capacitance | a : ; 2.3 : pF i= Veg = 9.0 V 

Input Capacitance : 0. ~—«218 : pF as Veg = 0.9 V 

CBO Collector Cutoff Current | ; 40 § nA —— Vop = 5.0V 

~ Tego (125°C) Collector Cutoff Current | 1.0 . uA Veg = 5.0 V 


Additional Electrical Characteristics on page 4 
Notes on page 4 
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CHARACTERISTICS — - : . MIN. TYP. MAX. UNITS TEST CONDITIONS 


BVcg9 Collector to Base Breakdown Voltage | | lo =10 yA 
Vero (sust) Collector to Emitter Sustaining Voltage ; : , a “GB, 1, = 10mA 
| _ (Notes 4 and. 5) : | kk | Z (pulsed) 

BVe3g «6©—SCté“‘<ié‘é;C*S*#‘SEmittter to: Base Breakdown Voltage : : : I. = 10 uA 

| Charge Storage Time Constant (Notes 6 and 7) oO | 0 6. Ig =1,,~5.0 mA I, ~ —5.0 mA 
Turn On Time (Note 7) | : ) . Ig~10mA Ip, =~ 2.0 mA 
Turn Off Time (Note 7) | . | Io~10 mA I,,;-~ 1.0 mA 

| | | lpg —1.0 mA 7 

Gain-Bandwidth Product (f = 100 MHz) Ic =5.0 mA Vop = 4.0 V 
Gain-Bandwidth Product (f = 100 MHz) ~~ Io =10mA Vo. = 4.0V — 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS* , BASE CHARACTERISTICS* 
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| * Single family characteristic on Transistor Curve Tracer. 
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| FAIRCHILD TRANSISTORS 2N709 e FT709 . 


Veg (sat) - COLLECTOR SATURATION VOLTAGE - VOLTS 


Icpo ~ COLLECTOR CUTOFF CURRENT - nA 


Veg - COLLECTOR VOLTAGE - VOLTS 


Igo ~ TURN OFF BASE CURRENT - mA 


COLLECTOR SATURATION 
VOLTAGE VERSUS 
COLLECTOR CURRENT 


mete eee 
SI eo ay 
Jot Ei | 
ee | 


Ie ~ COLLECTOR CURRENT - mA 


COLLECTOR CUTOFF CURRENT 
VERSUS JUNCTION TEMPERATURE 


< 
oO 
o 


NOT 
CONE 
NN 
COANE 
ONE 


Vj - JUNCTION TEMPERATURE - °C 


CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f:) 


Pe ay 


(IETS 
A 
SLU eT 
IT Ae 
UAT AN VEL 
Ese Ne Nee ace 
ol ie lee Ne |\ Vs / 

| ARIES [ELIS af 3/ 
a a 


05 1 5 10 20 50 
I¢ ~COLLECTOR CURRENT- mA 


0.1 0.2 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


Igy - TURN ON BASE CURRENT - mA 


TYPICAL ELECTRICAL CHARACTERISTICS 


Nee - PULSED DC CURRENT GAIN 


nA 


- COLLECTOR CUTOFF CURRENT - 


- REVERSE BASE - EMITTER VOLTAGE - VOLTS 


VBE (0) 


Igo ~ TURN OFF BASE CURRENT - mA 


| pee TTT 4 


PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


pees TA IL 
CCIE 
Ute at  h ne 
Pie ane 
N 


Ve ~ COLLECTOR CURRENT - mA 


COLLECTOR CUTOFF CURRENT 
VERSUS REVERSE BIAS VOLTAGE 


50 ns ee ee ee FF 
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Le te ic Nt lee | 
‘i | 
eae 
J | | [Le 
oe ee i 
Ce ae a a a ee ee ee 
5 7 a ee 
cane ee 
0.5 i aa ee . 
eae ees ee) Sa ee ae ee 
or Ee a ee (ee Pe es ee 
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16 


Veg ~ COLLECTOR TO BASE VOLTAGE - VOLTS 


DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 
BASE-EMITTER 7 


Ig) ~ TURN ON BASE CURRENT - mA 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


i 2.0V 


: NI 
Nee 
ASA i 


J— 
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TURN a BASE ae i 
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o 


2207 


CAPACITANCE-pF 


- TURN ON BASE CURRENT - mA 


Igo - TURN OFF BASE CURRENT - mA 


BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 
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INPUT AND OUTPUT 
CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


AS 
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REVERSE BIAS VOLTAGE - VOLTS 


RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENT 


a 


ENS EONS 
CSS 


Ic - COLLECTOR CURRENT - mA 


STORAGE TIME VERSUS TURN ON 
: AND TURN OFF BASE CURRENTS 


/ 
io a 
Paee? eee ae 
Wh A 


Igy - TURN ON BASE CURRENT - mA 


TURN OFF BASE CURRENT - mA 


la - 


SWITCHING TIMES - ns 


NOTES: 


FARCE 


FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


V 


< 


Ip) ~ TURN ON BASE CURRENT - mA 


SWITCHING TIMES VERSUS | 
COLLECTOR CURRENT 


FIVE STAGE RING OSCILLATOR FOR MEASUREMENT 


«OF PROPAGATION DELAY 


] : 
thd * WO fose 


Vin ° 


Yeo 


Igo -TURN OFF BASE CURRENT - mA 


SWITCHING TIMES - ns 


crs: ine eee ae 


FALL TIME. VERSUS TURN ON - 
AND TURN OFF BASE CURRENTS | 


Ig) ~ TURN ON BASE CURRENT - mA 


SWITCHING TIMES VERSUS. 
AMBIENT TEMPERATURE 


- 20 20 60 100 140 
Ty > AMBIENT TEMPERATURE - °C 


toy AND top, TEST CIRCUIT 
: | Voge + 1.0V 
} Vee (o)* ~1.0V 


OlxF = Soon 


Vin RISE TIME <1.0ns 


Ves 


- PROPAGATION DELAY TIME - ns 


od 


Vout 


(Bi BcaneS ame 


_ Tgp - TURN OFF BASE CURRENT - mA 


FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


ce ae Aenean 


Vee" 2.0V 


men 


cA 


asle 
ae 


Ip) - TURN ON BASE CURRENT - mA 
~ PROPAGATION DELAY TIME. 
| VERSUS 
COLLECTOR SUPPLY VOLTAGE 


Co 
SVSGSnnn 
B\\GREBR000 
CSSCEEE 

Coco 
CO 


10 


Voc ~ COLLECTOR SUPPLY VOLTAGE - VOLTS 


tot 
Vag? + 5.0V 


Vin= -4.0V 
10% Vin 
-4.0V i : 


—— 


90% Vout 


CHARGE STORAGE TIME CONSTANT TEST CIRCUIT 


+5.2V 


MERCURY TYPE PULSER 

‘RISE TIME <Ins 
_ OUTPUT IMPEDANCE= 500 

PW2200ns a 


-3,3V 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should ‘be consulted on applications involving pulsed or low duty cycle operation. 


(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 200°C/Watt (derating fidior of 5.0 mW/°C at temperatures above 100° C. 


+3.0V 
5002 TO SAMPLING SCOPE 
RISE TIME =0.4ns 
0.1 pF INPUT IMPEDANCE =502 
4302 


Power rating is constant at. temperatures below 100°C). Junction to ambient thermal resistance of 583° vena ae factor ‘of 1.71 mW/°C) 
(4) Rating refers to a high-current point where collector to emitter voltage is lowest. . 
(5) Pulse Conditions: length = 300 us; duty cycle = == 1%. 
(6) Measured on Sampling Scope. PW > 200 ns. 


(7) See test circuit for exact values of I. 


, Ip,, and leo 


2N718A - 2N1613 - 2N956 - 2N1711 
NPN UNIVERSAL AMPLIFIERS AND SWITCHES 


DIFFUSED SILICON PLANAR* TRANSISTORS 


The 2N718A , 2N956, 2N1613 , and 2N1711 are NPN double-diffused silicon PLANAR* transistors designed for use PHYSICAL DIMENSIONS 
in high performance amplifier, oscillator and switching circuits. The 2N956 and 2N1711 are also used to advantage in accordance with 

in amplifiers where low noise is an important factor. JEDEC (TO-5) outline 
These transistors provide useful current gain from the microampere region up to 500 milliamperes and have the 370 p 8, 
many desirable advantages of the PLANAR structure and diffusion techniques. 338014 tf-——-_——+]| “98° 


125 
.009 


Seatin 
Plane f 
3 LEADS- 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 


Storage Temperature — 65°C to +300°C 
Operating Junction Temperature 200°C Maximum 
2N718A 2N1613 
Maximum Power Dissipation . 2N956 2N1711 
Total Dissipation at Case Temperature 25°C [Note 2 & 3] 1.8 Watts 3.0 Watts eo 
at Case Temperature 100°C [Note 2 & 3] 1.0 Watt 1.7 Watts NY S ; 
at Ambient Temperature 25°C [Note 2 & 3] 0.5 Watt 0.8 Watt Oa OB 
Maximum Voltages | NOTES: Ali dimensions in inches 
Veso Collector to Base Voltage 75 Volts | ‘Wends are qokteted hover 
Veer Collector to Emitter Voltage (Rse < 102) [Note 4] 50 Volts , ita aha 


Veso . Emitter to Base Voltage ~ 7.0 Volts 2N1613 2N1711 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


2N718A 2N956 | eu eee 

SYMBOL CHARACTERISTICS 2N1613 2N1711 UNITS TEST CONDITIONS 
Min. Typ. Max. | Min. Typ. Max. PHYSICAL DIMENSIONS 
in accordance with 
hee DC Pulse Current Gain [Note 5] 40 80 120 100 130 300 lo = 150mA Vee =10V | JEDEC (TO-18) outline 
hee DC Pulse Current Gain [Note 5] 35 80 75 130 lc=10mA Vee =10V 
hee DC Pulse Current Gain [Note 5] 20 55 40 75 lc = 500mA Vee = 10V 
hee (—55°C) DC Pulse Current Gain [Note 5] 20 35 35 65 le = 10mA Vcee=10V 
hee DC Current Gain 20 ~=50 35 80 le=O1mA Vee = 10 V 
hee DC Current Gain 35 20 60 lo =0.01mA Vee = 10V Seating 
Vee (sat) Base Saturation Voltage [Pulsed, Note 5] 0.95 1.3 0.95 1.3 Volts Ic = 150mA_ Is = 15mA eel: 
Vce (sat) Collector Saturation Voltage (Pulsed, Note 5] 0.6 1.5 0.5 1.5 Volts Ic =150mA Ie = 15mA ot | | im 
Nte High Frequency Current Gain (f = 20MHz)3.0 4.0 3.5 5.0 lc = 50mA Vee = 10V 7 
Cobo Output Capacitance 18 25 18 25 pF IL = 0 Ves = 10V 
Cre Emitter Transition Capacitance 50 ~=680 50 80 pF l= 0 Ves = 0.5V 
NF Noise Figure [Note 6] 6.0 12 ~ 3.5 8.0 dB le =03mA Vee=10V 
leo . Collector Cutoff Current 03 10 03 10 mA I; =0 Vee = 60V 
lcso (150°C) Collector Cutoff Current | 0.4 10 0.4 10 wA lL = 0 Vee = 60V 
BVcso Collector to Base Breakdown Voltage 75 75 Volts Ie = 0.1 mA c= 0 
Veer (Sust) Collector to Emitter Sustaining Voltage 50 50 Volts Ic = 100mA Ree < 1022 
[Note 4 and 5] (pulsed) NOTES: id cinanatong inches 
BVeso Emitter to Base Breakdown Voltage 7.0 7.0 Volts Ic = le = 0.1 mA ee ee eee 
leso Emitter Current 0.05 10 0.05 5.0 myvA Ie =0 ee = 5.0V 
* Planar is a patented Fairchild process. 
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_ FAIRCHILD TRANSISTORS 2N718A * 2N956 © 2N1613 + 2N1711 
| - SMALL SIGNAL CHARACTERISTICS (f=1 kHz) 


sania pa rear UNITS TEST CONDITIONS 


~ Min. Typ. Max. 


SYMBOL 


~~ CHARACTERISTICS 


hi Input Resistance _ 24 27 34 | Ohms lo = LOMA Vee =5.0V 
| 40 63 8.0 Ohms Ilc=5.0mA Vee=10V 
Voltage Feedback Ratio — 12 5.0 x10* lc =1OmA Vee=5.0V | 
12 5.0 x10“ lc =5.0mA Vee=10V 
Small Signal Current Gain 50 115. 200 Io = 1.0mA Vee = 5.0V_ 
70 135 300 Oe lc =5.0mA Vee = 0V 
ob Output Conductance 0.10.16 0.5 pmho lc =10mA Vee =5.0V 
| | 0.10.19 1.0 umho lc =5.0mA Voe=10V 
hie Input. Resistance k ohms le =10mA Vee =5.0V 
hre Voltage Feedback Ratio x10‘ lc = 1.0mA Vee =50V— 
Output Conductance le = 10mA Ve =50V 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 
(2) . These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 58.3°C/Watt (derating factor of 17.2mW/°C) for the 
2N1613 and 2N1711; for the 2N718A and 2N956 97.2°C/Watt (derating factor of 10.3 mW/°C). Junction-to-ambient thermal resistance of 219°C/Watt (derating fac- 
tor of 4.56 mW/°C) for the 2N1613 and 2N1711; for the 2N718A and 2N956 350°C/Watt (derating factor of 2.86 mW/°C). 


(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 usec; duty cycle < 2%. 


(6), f£ = 1000 Hz; Req = 5102; 1.0 Hz bandwidth. 
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-2N719A. 
NPN GENERAL PURPOSE HIGH VOLTAGE TYPE 


DIFFUSED SILICON PLANAR TRANSISTOR 


PHYSICAL DIMENSIONS 


GENERAL DESCRIPTION - NPN double diffused silicon transistor designed for ; 
in accordance with 
a wide variety of amplifier and high speed switching applications. JEDEC (TO-18) outline 
ABSOLUTE MAXIMUM RATINGS [Note 1] | =e" 
Maximum Temperatures 
Storage Temperature -65°C to +300°C 
Operating Junction Temperature +200°C Maximum 


Maximum Power Dissipation | 
Total Dissipation at Case Temperature 25°C [Note2 & 3] 1.8 Watts 


at Case Temperature 100°C [Note2&3] 1.0 Watt 


at Ambient Temperature 25°C He 0.5 Watt 
Maximum Voltages . 
Vopo Collector to Base Voltage 120 Volts 
Vopr CoHector to Emitter Voltage (Rup < 10 &) [Note 4] 80 Volts 
Vero Collector to Emitter Voltage [Note 4] 60 Volts 
VEBO Emitter to Base Voltage 7.0 Volts NOTES: Atl dimensions in inches 
Leads are gold-plated kovar 


Collector internally connected to case 
Package weight is 0.43 gram 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) | 
CHARACTERISTIC MIN. MAX. UNITS TEST CONDITIONS 


DC Pulse Current Gain [Note 5] 20 60 = 150 mA 10 V 

Base Saturation Voltage 0.9 mA = 9.0mA 
Collector Saturation Voltage 1.2 mA = 9.0 mA 
Base Saturation Voltage 1.3 = mA 15.mA 
Collector Saturation Voltage 5.0 = mA 15 mA 


High Frequency Current Gain : mA = 10V 
f= 20 mec 


Output Capacitance 

Input Capacitance 

Collector Cutoff Current 

Collector Cutoff Current 0 
Collector Breakdown Voltage | 100 LA 


Collector to Emitter [Note 4] = 100 mA 
Sustaining Voltage (pulsed) 


Collector to Emitter [Note 4] c= 30 mA 
Sustaining Voltage (pulsed) 


Emitter Breakdown Voltage 


Emitter Cutoff Current 


FAIRCHILD 


_ 


SE eon moense 
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NOTES: 


(1) 
(2) 
(3) 
(4) 


(5) 


SMALL SIGNAL CHARACTERISTICS (f = 1Kc) . 


Symbol , Characteristic Test Conditions 


Current Gain 


ad 
< 
es a eS 


Input Resistance 


Q a 
Ww Ww 


Voltage Feedback Ratio 


a Q 
wm Ww 


Output Conductance 


<<< < <<< 
to 


rt etd 
QO 
w 


aaaada 


These ratings are limiting values 2bove which the serviceability of any individual semi-conductor 
device may be impaired. 


These are steady state limits. The factory should be consulted on applications involving pulsed 
or low duty cycle operation. » ; 


These ratings give a maximum junction temperature of 200°C and junction-to-case thermal re- 
sistance of 97.3°C/watt (derating factor of 10.3 mw/°C). | 
Rating refers to a high current point where collector-to-emitter voltage is lowest. 


Pulse conditions: length = 300 usec; duty cycle < 1%. 
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~2N720A— 
NPN HIGH-VOLTAGE GENERAL PURPOSE 


DIFFUSED SILICON PLANAR*TRANSISTOR 


FOR IMPROVED PERFORMANC| 
SEE FAIRCHILD 2N3108 


GENERAL DESCRIPTION - NPN double diffused silicon general purpose transistor for a wide variety of amplifier 


and high speed switching applications. PHYSICAL DIMENSIONS 
in accordance with 


JEDEC (TO-18) outline 


ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) 


195 
aa) (39 230 pis 
Maximum Temperatures | 
° ° 410 030 MAX. 
Storage Temperatures -65°C to +300°C un ae 
Operating Junction Temperature +200°C Maximum 
3 LEADS 
° . . e “019 
Maximum Power Dissipation 016 OA | I [ 
Total Dissipation at 25°C Case Temperature - (Notes 2 & 3) 1.8 Watts 
at 100°C Case Temperature (Notes 2 & 3) 1.0 Watt 
at 25°C Ambient Temperature 0.5 Watt 
Maximum Voltages | . Oo 49° ws 
. 046 NK 
Vop 0 Collector to Base Voltage 120 Volts. 036 
° NOTES Ali dimensions in inches 
Vo ER Collector to Emitter Voltage (Ror <102) (Note 4) 100 Volts i tg aoe 
VcEo Collector to Emitter Voltage (Note 4) 80 Volts 
VERO Emitter to Base Voltage 7 Volts 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristics Min. Max. Units Test Conditions 

hor , DC Pulse Current Gain (Note 5) 40 120 In = 150 mA Vor = 10 V 
her DC Pulse Current Gain | (Note 5) 35 In = 10 mA Vor = 10 V 
h pi 55°C) DC Pulse Current Gain | (Note 5) 20 Ia = 10 mA Vor = 10 V 
hop DC Current Gain . — 20 In = 0.1 mA Vor = 10 V 
Ver lsat) Base Saturation Voltage 0.9 Volts In = 50 mA i = 5 mA 
V p (sat) Collector Saturation Voltage 1.2 Volts In = 50 mA I, = 5 mA 
Vip (sat) Base Saturation Voltage 1.3 Volts In = 150 mA In = 15 mA 

(sat) Collector Saturation Voltage ~—~§.0 Volts | Ia = 150 mA In = 15 mA 
hee , High Frequency Current Gain 2.0 In = 50 mA Vor = 10 V 

(f = 20 MHz) 
C obo Output Capacitance 15 pF I = 0 Vop = 10 V 
Cibo Input Capacitance 85 pF In = 0 Ves = 0.5 V 
I obo Collector Cutoff Current (Note 6) 10 muA In = 0 Vop = 90 V 
bot 50°C) Collector Cutoff Current (Note 7) 15 uA Ip = 0 Vop = 90 V 
BVaRoO Collector Breakdown Voltage 120 Volts In = 100 pA I = 0 
V (sust) Collector to Emitter Sustaining Voltage (Note 4) 100 Volts I. = 100 mA R < 10 
CER Cc BE 
(pulsed) 
V (sust) Collector to Emitter Sustaining Voltage (Note 4) 80 Volts I.= 30 mA I = 0 
CEO B 
. (pulsed) 

BVEBO Emitter Breakdown Voltage 7 Volts I. = 0 I. = 100 uA 
TBO Emitter Cutoff Current | 10 muA In = 0 VBE = 5 V 


* Planar is a patented Fairchild process. 
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2N720A FAIRCHILD TRANSISTOR 


SMALL SIGNAL CHARACTERISTICS (f = 1 kHz) 

Symbol i Characteristic | . _ Mii its ‘Test Conditions — 
mA | V 
mA 


mA 
mA 


be}. 


Current Gain CE 


& 


< 
QQ 
ac 


Input Resistance _ 


< 
GQ CQ 
wm Ww 


Voltage Feedback Ratio 


<< 
OQ: 
Dw. 


- Output Conductance 


or one oe oe 
Q 
w 


<< 
<¢d<+<4<4<4< < 


2) 
99) 


NOTES: | 

1. These ratings are limiting values above which the. serviceability of any individual semiconductor device may be impaired, 

2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 

3. These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 97.3° C/Watt aseraling factor of 10.3 mW/ °C). 
4, Rating refers to a high current point where collector-to-emitter voltage is lowest. 

5. Pulse conditions: length = 300 usec; duty cycle <1%, 

‘6. The 90th percentile shall be no greater than 1 myA. 

7. The 90th percentile shall be no greater than 5 yA. 
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2N721 - 2N722 - 2N1131 - 2N1132° 
PNP GENERAL PURPOSE TYPE 


DIFFUSED SILICON TRANSISTORS 


These devices are PNP silicon transistors designed for use in high performance amplifiers, 


oscillators and some switching circuits. They perform at frequencies from DC to VHF. PHYSICAL DIMENSIONS 
in accordance with 


JEDEC (TO-18) outline 


ABSOLUTE MAXIMUM RATINGS (25°C) [Note 1] 
Maximum Temperatures 


Storage Temperature —65°C to +300°C 
Operating Junction Temperature 175°C Maximum Wy, 
Lead Temperature (Soldering, No Time Limit) | 300°C Maximum UU. 
soma (Od 
Maximum Power Dissipation SHIo> Slice 
Total Dissipation at 25°C Case Temperature [Notes 2 & 3] 1.5 Watts 2:0 Watts 


at 100°C Case Temperature [Notes 2 & 3] 0.75 Watt 1.0 Watt 
at 25°C Ambient Temperature [Notes 2&3] 0.40 Watt 0.6 Watt 


Maximum Voltages 


Vceo Collector to Base Voitage . —50 Volts NOTES: All mensions in inches 
Vcer Collector to Emitter Voltage Ree < 10 2 [Note 4] —50 Volts Coser sntennglly Genncerea:te eave 
Vceo Collector to Emitter Voltage [Note 4] —35 Volts 


Veso Emitter to Base Voltage —5.0 Volts 


2N721 ¢ 2N722_ 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-5) outline 


2N721 2N722 
2N1131 2N1132 


Characteristic Min. Typ. Max. Min. Typ. Max. Units Test Conditions 


DC Pulse 20 26 45 30 45 90 le=150mMA Veo = —10V 
Current Gain 
[Note 5] 
Vie (sat) Base Satura- —0.9 —1.3 —0.95 —1.3 Volts lk=150mA l=15mA 
tion Voltage 
Vee (sat) Collector —1.0 —1.5 —1.0 —1.5 Volts l=150mA l=15mA 
Saturation 
Voltage . | 
hie High Fre- 2.5 3.5 . ‘ le =50mA Vee =—10V 
quency Cur- 
rent Gain 
(f = 20 mc) 
Collector Cut- 0.01 
off Current 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 


° 2N1132 
epee 2N1131 ° 2Ni13 


(1) These ratings art limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 100°C/Watt for the 2N721 and 2N722 (de- 
rating factor of 10 mW/°C); for the 2N113land 2N1132, 75°C/Watt (derating factor of 13.3 mW/°C). Junction-to-ambient thermal resistance of 375°C/ 
Watt (derating factor of 2.7 mW/°C) for the2N721 and 2N722 ; for the2N1131l and 2N1132, 250°C/Watt (derating factor 4.0 mW/°C). 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 usec; duty cycle = 1%. 


—-AIRCrRIIL GM 
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313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


2-35 


2N721 ° 


 2N1 131 FAIRCHILD TRANSISTORS 


ELECTRICAL CHARACTERISTICS (25°C Free Air Tem Sarat re unless otherwise noted) 


Icso (150°C) 
BV cso 
Veer (sust) 


Veto (sust) 7 


BVes0 
leso 
Cre 
Cre 


lobo (150° Cc) 
BVcto 
Veer (sust) 


Veo (sust). 


BViso 
leso 
Cr 
Cr: 


TEST CONDITIONS 
Veo = —5V; cones a, f = 1.0 ke 


Character. 


Cu rrent 15 


Characteristic 


DC Pulse Current Gain [Note 5] 
Output Capacitance 

Collector Cutoff Current 

Collector to Base Breakdown Voltage 


Collector to Emitter 
Sustaining Voltage 


Collector to Emitter 


- Sustaining Voltage 
_ Emitter to Base Voltage 
Emitter Cutoff Current 
_ Emitter Transition Capacitance (For 2N721 only) 
_ Emitter Transition Capacitance (For 2N1131 only) 


| Characteristic 


DC Pulse Current Gain [Note 5] 

Output Capacitance 

Collector Cutoff Current 

Collector to Base Breakdown Voltage 

Collector to Emitter 

Sustaining Voltage 

Collector to Emitter 

Sustaining Voltage 

Emitter to Base Voltage 

Emitter Cutoff Current : 

Emitter Transition Capacitance (For 2N722 only) 
Emitter Transition Capacitance (For 2N1132 only) 


Max. Units 


Units 


TEST CONDITIONS 


2N721 e 2N1131 | 2N722 ¢ 2N1132 
Min. Typ. Max. Min. Typ. Max. 


34 50 25 57 100 


Vo = —10V: Ic = 5.0 mA: f = 1.0ke 


2N721 ° 2N1131 


Min. Typ. 
20 38 


Character. 


Current 


TEST CONDITIONS 


Ic= 5.0 mA Vee 
le = 0 Ver 
=O Vee 
Ic = 100vA le 
lc = 100MA Ree 
(pulsed) 

lc = 100mA 1s 

(pulsed) 

Ic =O le 
lc =O Ves 
le — @) Ves 
Ile =O Ves = 


IA I WoW Ml 


TEST CONDITIONS 


le = 5.0MA Vee 

le = 0 Ves 

ll =O Vos 

lc = 100A le 

lc=100mMA Re 
(pulsed) 

le = 100mA — | 

(pulsed) 

lc = 0 

Ic — 0 = 

Ic = 6) 

Ic = 0 


—10 V 
—10 V. 
—30 V 


IA We We tt 
eo) 


10 2 


2N722 © 2N1132 
Max. Min. Typ. Max. 


30 60 
Transfer ; 
Ratio | 
Input Re- 6.2 
sistance 
Voltage Feed- 
back Ratio 
Output 
Conductance 


Transfer 
Ratio 
Input Re- 
sistance 
Voltage Feed- 
back Ratio 
Output 
Conductance 


10 


252 27 352 252 27 352 102 | 6.2 


1.3 8.0x10% 2.0 8.0x10% 1.3 8.0x10* 2.0 8.0x10% 


0.3 1.0umho 0.3 1.0”umho}] ho 0.5 5.0umho— 0.6 5.0umho 
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2N743 - 2N744 
NPN HIGH-SPEED SATURATED SWITCHES 


SILICON PLANAR* EPITAXIAL TRANSISTORS 


FOR IMPROVED PERFORMANCE 
SEE FAIRCHILD 2N2369A 


GENERAL DESCRIPTION - The Fairchild 2N743 and 2N744 are NPN silicon PLANAR epitaxial transistors designed for use in 


high-speed saturated switching applications. They are suitable for most satellite and conventional, small-signal, RF, and digi- 
ae me " Eine e PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-18) outline 


195 
DIA. 
123 “4 i 230 
33) 


tal type circuits. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 20 030 MAX 
Maximum Temperatures 170 
Storage Temperature -65°C to +300°C LL. miki 
Operating Junction Temperature 175°C Maximum 3 LEADS —~ 500 MIN. 
Lead Temperature (Soldering, 10 sec time limit) 230°C Maximum ie DIA. | 1 | 
Maximum Power Dissipation | 
Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 1.0 Watt 
at 25°C Ambient Temperature (Notes 2 and 3] 0.3 Watt 
Maximum Voltages and Current 
Vorno Collector to Base Voltage 20 Voits 
Varo Collector to Emitter Voltage [Note 4] 12 Volts 
VERO Emitter to Base Voltage 5.0 Volts 
Ig Collector Current 200 mA 
NOTES: Ali dimensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 2N743 2N744 


Test Conditions 
— vA 
10 mA Vor 0.35 ¥ 
10 mA V =0.35 V 
=100 mA Vor= 1.0 Vv 
=1.0 mA Vog = 0-25 Vv 
10 mA = 10mA 


Characteristic 
DC Current Gain 
-55°C) DC Current Gain 
DC Pulse Current Gain [Note 5] 
DC Current Gain 
V.(sat) Collector Saturation Voltage (T \ 170°C) 


Vor (Sat) Collector Saturation Voltage (T= 170°C) ; . . = 10mA 
= 10mA 


hee 
brg( 
FE 


CE 


VBE (sat) 
VBE (sat) 
V E (sat) 
VBE (sat) 


CE (100°C) 
cEs(t70°C) 


Vero (845t) 


Base Saturation Voltage 

Base Saturation Voltage (T 4 = -55°C) 

Base Saturation Voltage (pulsed) [Note 5] 

Base Saturation Voltage (pulsed) [Note 5] 
Ta = -55’°C 

High Frequency Current Gain (f= 100 muz) 

Output Capacitance 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Emitter Cutoff Current 


Collector to Emitter Sustaining Voltage 
{Notes 4 and 5] 
Charge Storage Time Constant (see Fig. 1) 
{Note 6 ] 


Turn On Time (see Figure 2) 
(Circuit Condition 2) 


Turn On Time (see Figure 2) 
(Circuit Condition 1) 


Turn Off Time (see Figure 2) 
(Circuit Condition 1) 


Turn Off Time (see Figure 2) 
(Circuit Condition 2) 


1.0 mA 
10 mA 
10 mA 


= 10V 

= 5.0 V 

= 20V 
0 

= 0.35 V 
0 

= 5.0 V 


(pulsed) 
chasis 


Iq =100 mA, 


IQ= 10 mA, 


TQ= 10 mA, 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations, 


(3) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 150°C/watt (derating factor of 6.7 mW/ °C); 
junction-to-ambient thermal resistance of 500°C/watt (derating factor of 2.0 mW/‘C), 
(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest, 


(5) Pulse Conditions: length = 300 usec; duty cycle = 2%, 
(6) Measured on Sampling Scope. PW 2 200 nsec. 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 


NOTES: 


~~ 


TSIWISTSNTSIET SaaS 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


COPYRIGHT FAIRCHILD SEMICONDUCTOR 1966 ¢ PRINTED IN U.S.A. 2320-272-86 10M 


2-39 


Pulse Generator 
Vin Rise Time < Insec 


-.. Source Impedance =500 


Pulse Generator 
Vin Rise Time < Insec 
Source Impedance = 501 


FIGURE 1 


Vin Rise Time less than Insec 
PW = 306 nsec 
Duty Cycle < 2% 


Vin Rise Time less than Insec 
PW = 300 nsec 
- Duty Cycle < 2% 
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10% Pulse | waveform 
at point A 


To Sampling Oscilloscope 
input Impedance = 500 
Rise Time = Insec 


~ boge 


To Sampling Oscilloscope 
Input Impedance = 50 A 
Rise Time = Insec 


2N753 
NPN MEDIUM SPEED SWITCH 


SILICON PLANAR* EPITAXIAL TRANSISTOR 


FOR IMPROVED PERFORMANCE 
SEE FAIRCHILD 2N2369 A 
GENERAL DESCRIPTION - The Fairchild 2N753 is an NPN silicon PLANAR epitaxial transistor designed 


specifically for high-speed, low-power saturated switching applications. 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-18) outline 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature | -65°C to + 175°C 
Operating Junction Temperature : 175°C Maximum 
Maximum Power Dissipation | 3 LEADS -- 
019 yyy | | | 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) _ | 1.0 Watt 016 
at 25°C Ambient Temperature (Notes 2 and 3) 0.3 Watt 


Maximum Voltages and Current 


VcBo Collector to Base Voltage 25 Volts 

VoER Collector to Emitter Voltage (Ror = 102) (Note 4) 20 Volts 

Voro Collector to Emitter Voltage (Note 4) 15 Volts 

VEBO Emitter to Base Voltage 5.0 Volts NOTES Setpae aus al 
In Collector Current 50 mh Collector internally connected to case 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 
Symbol Characteristic Min. Max. Units Test Conditions 


DC Current Gain 
Collector Saturation Voltage 


< 
Q 
ca 


Base Saturation Voltage 
Collector Cutoff Current 
Collector Cutoff Current 
(150°C) Collector Cutoff Current 


Collector-Emitter Cutoff Current 
Resistance Return 


—_ 
Q 090. F DB 
wo w 


CBO 


yd d < 
lo 
se) 


wD 
Gy 


Emitter Cutoff Current 
Output Capacitance (f = 1.0 MHz) . 
High Frequency Current Gain (f = 100 MHz) : -10 mA 


Q 
wD w 


a << < 
Q 
ic) 


Collector-Emitter Breakdown Voltage, Cc = 10 mA 
Resistance Return (Note 4) (pulsed) 


Collector-Emitter Breakdown Voltage, | c= 10 mA 
Open Circuit (Note 4) (pulsed) 


Ww 
ty 


ns 
ee) 


Charge Storage Time Constant (Note 5) - | 10 mA 
Turn On Time (Note 6) | ; 3.0 V 
Turn Off Time (Note 6) | 3.0 V 


aa < 


NOTES: | | * Planar is a patented Fairchild process. 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 150°C/Watt (derating factor of 6.67mW/°C); junction-to- 
ambient thermal resistance of 500°C /Watt (derating factor of 2.0mW/°C). 

(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. 

(5) Re =1kQ, Is = In2 = 10mA (see Figure 2) 

(6) 1,1 = 3.0mA, Ing = 1.0 mA, ty >400 nsec, duty cycle <2%, (see Figure 1). 


canernenieta 


SS 
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FIGURE 1 
< Turn-On and Turn-Off Circuit 


FROM 

Model 303 . 
Lumatron Mercury 
Relay Pulse Generator | 
or equivalent. 

-. (Source Impedance 
equal 50 $2) 


TO. | 
Model 12-AB 
‘Lumatron Sampling 
Oscilloscope 
or equivalent 


tot 
Vpp > t17 Vdc 
Min EBRD 


FIGURE 2 


Storage Time Circuit 


nan 890 2 out 
Vj | 1 uF , _¥ 
: in tur Q. | 
FROM (Oo) ) | ay 4 | TO oe 
_ Model 303 | | Model 12 - AB 
Lumatron Mercury | 25002 Lumatron Sampling 
Relay Pulse Generator Oscilloscope = 
or equivalent. ©, 0025 uF | . | or equivalent 
(Source | mpedance | _ 
equal: 50 £2) 68Q = T 


| 10 UF 


0 
-10Vde \ V;, 


—- 


Vie Rise Time Less Than 1 nsec 
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NPN HIGH-SPEED SWITCH 


SILICON PLANAR* EPITAXIAL TRANSISTOR 


FOR IMPROVED PERFORMANCE 
SEE FAIRCHILD 2N2369A 


GENERAL DESCRIPTION - The Fairchild 2N783 is an NPN silicon PLANAR epitaxial transistor designed speci- 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-18) outline 


fically for high-speed, low-power saturated switching applications. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature -65°C to +300°C 
Operating Junction Temperature 175°C Maximum 

Maximum Power Dissipation ue DIA. 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 1.0 Watt 
at 25°C Ambient Temperature (Notes 2 and 3) 0.3 Watt 


Maximum Voltages and Current 


VceBo Collector to Base Voltage 40 Volts : »s 

VoreR Collector to Emitter Voltage (Ror = 109) 20 Volts nie \% > as 
VERO Emitter to Base Voltage 5.0 Volts 036 028 

Ip Collector Current 200 mA salar oP faict em 


Collector internally connected to case 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Characteristic Min. Test Conditions 


— 
< 

Q 

ics) 


hog DC Current Gain 


Vo p (sat) Collector Saturation Voltage 


wo 


Voz lsat) Base Saturation Voltage 
loRO Collector Cutoff Current 
Tago (150°C) Collector Cutoff Current 

h High Frequency Current Gain (f = 100 MHz) 


fe 
C Output Capacitance (f = 1.0 MHz) 


QqQaQaaa 
Dm ww 


obo 


<< < <_< 


Storage Time (Note 4) 


Qn O87 AAA 4 
Q 
Q 


t 
Ss 
t Turn On Time (Note 5) 


Turn Off Time (Note 5) 
Collector to Base Breakdown Voltage 
Collector to Emitter Breakdown Voltage (Rup = 102) 


Emitter to Base Breakdown Voltage 


— mt 
Ww Ww 
DS NW 


| at L | — = Lom! aoe! — _— ee — —_ 


* Planar is a patented Fairchild process. 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 150°C/Watt (derating 
factor of 6.67mW/°C); junction-to-ambient thermal resistance of 500°C /Watt (derating factor of 2.0mW/°C). 


(4) Tp, = 10mA, I,, = 10mA, R= 1k, (see Figure 2). 

(5) Vog = 3.0V, R, = 2709, (see Figure 1). 
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FAIRCHILD TRANSISTOR —TYPE 2N783 


FIGURE 1 


TURN-ON AND TURN-OFF CIRCUIT 


FROM 


Model 303 
Lumatron Mercury 
Relay Pulse Generator 
or equivalent. 
(Source Impedance 
equal 50 92) 


TO 
Model 12- AB . 
Lumatron Sampling’ 
Oscilloscope 
or equivalent 


Loft 
Vep = -]7 Vdc 


} vine eee p=p 


10% 
- 20 Vdc K Vin 


a 


FIGURE 2 
STORAGE TIME CIRCUIT 


mAs 890 2 


FROM 


| TO 
Model 303 Model 12 - AB 
Lumatron Mercury Lumatron Sampling 
Relay Pulse Generator Oscilloscope 


or equivalent. 
(Source Impedance 
equal 50 £2) 


or equivalent 


es 


Vij Rise Time Less Than 1 nsec 
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2N834 
NPN HIGH-SPEED SWITCH 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 


FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N2369 


ENERAL DE l — The Fairchild 2N834 i NPN sili PLAN itaxi i 
G NE ) SCRIPTION e Fairchild @ is an silicon PLANAR epitaxial transistor PHYSICAL DIMENSIONS 
designed for high-speed saturated switching applications. It is suitable for most satellite and con- in accordance with 
ventional, small signal, RF, and digital type circuits. JEDEC (TO-18) outline 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 


Storage Temperature -65°C to +175°C 
Operating Junction Temperature 175°C Maximum 
Lead Temperature (Soldering, 10 sec time limit) | 240°C Maximum Cen | | | 
Maximum Power Dissipation ae 
Total Dissipation at 25°C Case Temperature [Notes 2 and 3] . 1.0 Watt 
; at 25°C Ambient Temperature [Notes 2 and 3] 0.3 Watt 


Maximum Voltages and Current 


VoBo Collector to Base Voltage 40 Volts < ww 
Collector to Emitter Voltage 30 Volts 
CES s .048 
VeRO Emitter to Base Voltage 5.0 Volts -028 
Ia Collector Current ; 200 mA eT dda aeande 
, Collector internatly connected to case 


Package weight is 0.43:gram 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
SYMBOL CHARACTERISTIC MIN. MAX. — UNITS TEST CONDITIONS 


10 mA 
10 mA 
50 mA 
10 mA 
10 mA 
10 mA 


DC Pulse Current Gain [ Note 4] 


| VoE 
Collector Saturation Voltage . 


Collector Saturation Voltage 


wo 


Base Saturation Voltage 

High Frequency Current Gain (f = 100 mc) 
Gain-Bandwidth Product (f = 100 mc) 
Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 


QD 
tr 


= = SS iS US Sl 
QD 
ty 


coo mG Me ce GP Fae @> as > Ee DN | 


Q 
to 


< 
Q 
fy 


30 V 


<< < < < < 
wo Q 
ca) ee) 


me] 


Output Capacitance 


Q 
ise) . 


Charge Storage Time Constant Figure 1 
Turn On Time | . . Figure 2 
Turn Off Time Figure 2 
Collector to Base Breakdown Voltage | 3 100 pA 
Emitter to Base Breakdown Voltage z | 100 pA 


Copyright 1963 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) TheSe are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 150°C/Watt (derating factor of 6.67 mW/ °C); junction-to-ambient 
thermal resistance of 500°C /Watt (derating factor of 2.0mW/°C). 


. (4) Pulse Conditions: length <300 usec; duty cycle < 2%. 
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9802 202 fe es eas 
502 3502. Adjust for 
_—»s0V Sampling Ip = 10mA 
| Resistor — | | 
Pulse Volts — | 
Internal Resistance 
-4.0V 
rl + 1OmA 
Ipo = -10mA 
| Figure 1 
260 2 20 Q- 


+3.0V 


eee Gee a (" Adjust for 
Sampling ys gma 
Resistor C 


Pulse Volts ce 
Internal Resistance 


= +]0mA 
Ip) = +3.0mA . | 
| B2 > 7 1.0mA 7 


Figure 2 
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2N835 
NPN HIGH-SPEED SWITCH 


DIFFUSED SILICON PLANAR*EPITAXIAL TRANSISTOR 


FOR IMPROVED PERFORMANCE. 


GENERAL DESCRIPTION - The Fairchild 2N835 is an NPN silicon PLANAR epitaxial transistor designed specifically SEE FAIRCHILD 2N2369A 


for high-speed, low-power saturated switching applications. 


PHYSICAL DIMENSIONS 
in accordance with 


ABSOLUTE MAXIMUM RATINGS (Note 1) JEDEC (TO-18) outline 

Maximum Temperatures | | ve DIA — = 
Storage Temperature -  =-65°C to +175°C | 209 DIA. 
Operating Junction Temperature 175°C Maximum & 030 MAX. 
Lead Temperature (1/16" + 1/32" from case for 10 sec) 240°C Maximum a _ tb 

Maximum Power Dissipation 3 LEADS — a 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 1.0 Watt 019 pip, ( [ z= 

at 25°C Ambient Temperature (Notes 2 and 3) 0.3 Watt O16 

Maximum Voltages and Current é 100 
Vopo Collector to Base Voltage 25 Volts Base 
Vors Collector to Emitter Voltage 20 Volts Emitter 7 
VoKo Collector to Emitter Voltage 20 Volts =e 
VeBo Emitter to Base Voltage 3.0 Volts wy Collector 
In Collector Current 200 mA 


028 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 
Characteristic in. j i Test Conditions 


DC Current Gain 
Collector Saturation Voltage ; Volts 


= 
Qa a 
— = 

wm Ww 


Base Saturation Voltage ; Volts 
Neg High Frequency Current Gain (f = 100 MHz) 
fn Gain-Bandwidth Product MHz 
Inpo Collector Cutoff Current , LA 
Tape (150°C) Collector Cutoff Current LA 
Collector Cutoff Current LA 
Emitter Cutoff Current LA 
Output Capacitance . | ; pf 


< 
Q 
e3) 


Q 
'e3) 


— ttt 
Q 
tw 


<a om aaa 
ade < ee < 
mwa 
wm Ww 


— 
3} 
Q 
wo 


Turn On Time . See Figure 2 
rurn Off Time | “ See Figure 2 
Charge Storage Time Constant . See Figure 1 
Collector to Base Breakdown Voltage =10uA 


Emitter to Base Breakdown Voltage Oo =10uA 


* Planar is a patented Fairchild process. 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 150°C/watt (derating factor 
of 6.67 mW/°C); junction-to-ambient thermal resistance of 500°C/watt (derating factor of 2.0. mW/*C). 
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FIGURE 1—Charge storage time constant measurement circuit 


+10 Vde 


Use Lumatron Model 420 Switching 
Time Test Set or Equivalent. 


FIGURE 2—Turn-on and turn-off time measurement circuit 


+3 Vdc 


Use Lumatron Model 420 Switching 
Time Test Set or Equivalent. | 


Vi, 7 +21 Vdc 


{Vin 2719 Vde 
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- - 2N869 
PNP NON-SATURATING SWITCH AND RF AMPLIFIER 


DIFFUSED SILICON PLANAR TRANSISTOR 


GENERAL DESCRIPTION - The 2N869 is a double diffused silicon PNP planar 
PHYSICAL DIMENSIONS 


transistor packaged in the JEDEC TO-18 outline. It is designed as a high-frequency sn aceordanc=swith 
JEDEC (TO-18) outline 


general-purpose transistor and is used to advantage in complementary type circuits 


with the 2N916. Typical fr is 150 me. 


ABSOLUTE MAXIMUM RATINGS [ Note 1] 


Maximum Temperatures 


Storage Temperature -65°C to +200°C 
Operating Junction Temperature 200°C Maximum 
Lead Temperature (Soldering, No Time Limit) 300°C Maximum 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature [Note 2 & 3] 1.2 Watts 
at 100°C Case Temperature [Note 2 & 3] .68 Watt 

| at 25°C Ambient Temperature .36 Watt | 
| Maximum Voltages Caller smerny connecteg focuses 
| VcBo — Collector to Base Voltage -25 Volts 
| 

Vopr ~ Collector to Emitter Voltage (R,,, < 10 2) [Note 4] -25 Volts 

Vero ~ Collector to Emitter Voltage [Note 4] | -18 Volts 

VEBO — Emitter to Base Voltage -5.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Symbol Characteristic Min. Max. Units Test Conditions 

hp DC Pulse Current Gain | Note 5] 20 120 I, = 10 mA Vor = 75.0 V 

V pp (sat) Base Saturation Voltage -1.0 Volts In = 10 mA IL, = 1.0 mA 

Vag (sat) Collector Saturation Voltage -1.0 Volts I, = 10 mA I, = 1.0mA 

Nee High Frequency Current Gain. 1.0 In = 10 mA Vor = -15 V 
f= 100 mc | 

C ob Output Capacitance 9.0 pf In = 0 Vop = -10V 

Corr Emitter Transition Capacitance 11 pf Ia = 0 VER = -0.9 V 

ORO Collector Cutoff Current 10 myA I = 0 Vop = -15 V 

Tapolt50 C) Collector Cutoff Current 25 uA I = 0 Vop = -15V 

BV apo Collector to Base Breakdown -25 Volts Ia =10 uA Ip = 0 
Voltage | Note 4] 

Vorp (sust) Collector to Emitter Sustaining ~25 Volts I. = 30 mA Ror <= 109 
Voltage | Note 4] (pulsed) © 

BVERO Emitter to Base Breakdown -9.0 Volts Ta = 0 Ip = 10uA 
Voltage 


Copyright 1962 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 
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NOTES: 
(ay These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
7. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum. junction temperature of 200°C and junction-to-case thermal resistance of 146 erate (derating factor of 6.85 mW/°C). 
(4) Rating refers to a high current point where collector-to- emitter voltage is lowest. . : . a : eS 


(5) Pulse Conditions: length = 300 ysec; duty cycle < 1%. 


0-20 V 


OUTPUT 
100.0 


INPUT 


O+20 V 


COMPLEMENTARY HIGH SPEED NON-SATURATED 
STEERING LOGIC CURRENT 


a < 5 nsec/stage 
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2N869A 
PNP HIGH-SPEED SWITCH AND RF AMPLIFIER 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 


The 2N869A is a 550 mc PNP diffused silicon PLANAR epitaxial transistor designed for saturated 
and non-saturated switching circuits requiring up to 200 milliamperes of collector current. It is 
also suitable for most small-signal RF amplifier applications. 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-18) outline 


.230 
‘309 DIA. 


ABSOLUTE MAXIMUM RATING [Note 1] 


Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 sec time limit) 


195 


—65°C to +200°C 
200°C Maximum 
300°C Maximum 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature 1.2 Watts 
[Notes 2 and 3] 
at 100°C Case Temperature 0.68 Watt 
[Notes 2 and 3] 
at 25°C Ambient Temperature 0.36 Watt 
[Notes 2 and 3] 
Maximum Voltages and Current 
Vcso Collector to Base Voltage —25 Volts 
Vceo Collector to Emitter Voltage [Note 4] —18 Volts NOTES: All dimensions in inches 
Visco Emitter to Base Voltage —5.0 Volts soulsctor Internally connected telcdsé 
Ic Collector Current Package weight is 0.43 gram 


200 mA 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) © 


SYMBOL CHARACTERISTIC 


DC Pulse Current Gain [Note 5] 
DC Pulse Current Gain [Note 5] 
DC Pulse Current Gain [Note 5] 
Collector Saturation Voltage 
Collector Saturation Voltage 
Collector Saturation Voltage 


High Frequency Current Gain 
(f = 100 mc) 


Collector to Emitter Sustaining 
Voltage [Notes 4 and 5] 


ts Turn On Time [Note 6] 
Turn Off Time [Note 6] 


Additional Electrical Characteristics on page 2. 


Vee (sat) 
Vce (sat) 
Vee (sat) 
hie 


Veto (sust) 


bots 


NOTES: 


MAX. 


120 


UNITS 


40 
30 
25 


75 
67 
30 
—0.07 —0.15 
—0.1 —0.2 
—0.28 —0.5 


4.0 5.5 


—18 


Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 


TEST CONDITIONS 


le = 30mA_ Vee 
lle =10mMA Vee= 
le = 100mA Veer 
lc = 10mA F 


lc 
lc 
lc 


100 mA_ sik 
10mA_ Vee 


lc = 10mA ls 


(pulsed 


le = 30mMA sis, 
le poe 30 mA le 


lo 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 146°C/watt (derating factor of 6.85 ne. C); 


junction-to-ambient thermal resistance of 486°C/watt (derating factor of 2.06 mW°/C). 
(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. 


(5) Pulse Conditions: length = 300 usec; duty cycle = 1%. 


(6) See switching circuit for exact values of I,, |,, and I... 
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mA 


- COLLECTOR CURRENT - 


le 


TYAN 


re - COLLECTOR CURRENT - mA 


- mA 


- COLLECTOR CURRENT 


Ic 


0. -5.0 -10 “0-2 
~ Vog = COLLECTOR-EMITTER VOLTAGE - VOLTS 


~ SYMBOL 
Nee , 
hre (—55°C) 
Ver (sat) 
Ver (sat) 
Vor (sat) 
Ices °* 
lcso (150°C) 
Cor 
— BV ceo 
BV ces 
BV:s80 


~ ACTIVE REGION 


-. 


-l0 -b - -B 
~ COLLECTOR-EMITTER VOLTAGE 


So 


.° 2 


7 30 : 
- VOLTS 


“5. - “3-390 - 
Veg - COLLECTOR -EMITTER VOLTAGE - VOLTS 


| CHARACTERISTICS. 


DC Pulse Current Gain [Note 5] 
DC Pulse Current Gain [Note 5] 
Base’ Saturation Voltage 

Base Saturation Voltage 

Base Saturation Voltage 
Collector Reverse Current 
Collector Cutoff Current 


Output Capacitance, 


Emitter Transition Capacitance 
Collector to Base Breakdown Voltage 
Collector to Emitter Breakdown Voltage 
Emitter to Base Breakdown Voltage 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) _ 


MIN. TYP. MAX. 

40 #495 120 

17 43 . 

—0.78 —0.92 -—0.98 

—0.85 —1ll -12 

=14 17 

0.05 10 

0.1 25 | 

3.0 6.0 

. 3.8 6.0 
—25 
—25 
—5.0 


FAIRCHILD TRANSISTOR 2N869A 


UNITS 


TEST CONDITIONS © 


le = 10MA Ve=—5.0V _ 
I= 30 mA Vee =—O.5V 
lc = 10mA is = 1.0mA 
lc = 30mA l= 3.0mA 
lc = 100mMA It=10mA 
Vee = —15V Vee =O 
Vee = —15V I= 
Vos = —5.0 V le = O 
Ve=—O.5V Ic=O0 
Ic = 10 LA le — 
Ic = 10 LA Ves a 6 
de = 10 LA 


TYPICAL COLLECTOR AND BASE CHARACTERISTICS* 


mA 


- COLLECTOR CURRENT - 


Ic 


SATURATION REGION 


mA 


wa 
3 
z 
. 
= 


- COLLECTOR CURRENT - 


Io 


SCAR 


1 


.0 


“15 *-20 2° 


eel ea 
. LLLP REET , 
SC errr ° 
5 eee 
bir | 
S Ae 
Wg 
’ - 20 7 /Zae Eos ie 
9 Zeman ime ial 
) <2 
% oh Oe Oe Oe 0.8 0 a 
Vee - COLLECTOR'-EMITTER VOLTAGE - VOLTS Vee 
Zo 
. A eS 
. aieli td » 
: ae) ig ee : 
8 YA es a ea a 
a Bea 
Fie oi 
3 . ll 2s a 
- 2 - 0. - 0. - 0.6 - 0. - 1.0 


Vee 7 COLLECTOR -EMITTER VOLTAGE - VOLTS 


- BASE-EMITTER VOLTAGE - 


VOLTS 


~ BASE-EMITTER VOLTAGE - 


VOLTS 


VBE - 


* Single family characteristics on Transistor Curve Tracer 


BASEEMITTER VOLTAGE - 


VOLTS 


PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
si Vog * -5.0V 


Pulse Width = 300 usec 
Duty Cycle «1% 


hep ~ FORWARD CURRENT TRANSFER RATIO 


le - COLLECTOR CURRENT - mA 


COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


- VOLTS 


- COLLECTOR SATURATION VOLTAGE 


Veglsat) 


Ie ~ COLLECTOR CURRENT - mA 


BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


Veg (Sat) - BASE-EMITTER SATURATION VOLTAGE - VOLTS 


Ie 7 COLLECTOR CURRENT - mA 


nA 


lego ~ COLLECTOR -BASE REVERSE CURRENT - 


nsec 


SWITCHING TIME - 


mA 


'pi 


- TURN ON BASE CURRENT - mA 


Ip) 


- TURN ON BASE CURRENT - 


-10 
mm PLATA 
cc 


COLLECTOR-BASE REVERSE 
CURRENT VERSUS 
REVERSE BIAS VOLTAGE 


~ COLLECTOR - BASE VOLTAGE 
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- VOLTS 
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om TALE 
mal SAR Am 


FALL TIME VERSUS TURN ON 
AND TURN OFF. BASE CURRENTS 
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FAIRCHILD TRANSISTOR 2N869A 


TYPICAL ELECTRICAL CHARACTERISTICS 


INPUT AND OUTPUT 
CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


COLLECTOR-BASE DIODE REVERSE 
CURRENT VERSUS TEMPERATURE 


-100 
-50 + 


=a 
10 A Pesala 
5.0 K+ a 
ae oe) ae es 
re ee eee: a 
Pe eee ia at ea 
i aa a fea 
a4 mie 
-0.1 | | jaiea ee] 
0.6| Eas 
if | | a i 
tn es ie 
0.01 males za 
5 50 125 150 | 
Ty ~ AMBIENT TEMPERATURE - °C REVERSE BIAS VOLTAGE - VOLTS 
DELAY TIME VERSUS TURN ON 
SWITCHING TIMES VERSUS BASE CURRENT AND REVERSE 
AMBIENT TEMPERATURE BASE EMITTER : VOLTAGE 

fee Led 

eet Ty) & 

La $ 

ge S 

lied : 

re z 

— : 

40 ra 

* 

20 _ 


“AMBIENT TEMPERATURE - °C 1p} ~ TURN ON BASE CURRENT - mA 


Ta - 


STORAGE TIME VERSUS TURN ON | 
AND TURN OFF ie CURRENTS 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 
-25 


~ TURN ON BASE CURRENT - mA 


TURN OFF BASE CURRENT - 


mA | B2 7 mA 


~ TURN OFF BASE CURRENT - 


FALL TIME VERSUS TURN ON 
, AND TURN OFF BASE CURRENTS 
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P.W. > 200 nsec 
Zin = 902 = 


on 
tore Vib * 


9-53 


- VOLTS 


ce ~ COLLECTOR VOLTAGE 
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'B1 
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-4V Vin " 
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FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


Je 
{-V 


Igo ~ TURN OFF BASE CURRENT - mA 


SWITCHING TIME TEST CIRCUIT 


Vout 

TO SAMPLING SCOPE 
RISE TIME < 1 nsec 
INPUT Z*100KQ 


-7V 
+6V 


INPUT ADMITTANCE - .mmhos 


Yie ~ 


mmhos 


- INPUT ADMITTANCE = 


Yie 


POWER GAIN - db 


_ FAIRCHILD TRANSISTOR 2N869A_ 


TYPICAL ELECTRICAL ne ReCren 


NON SATURATED SWITCHING PERFORMANCE 


-3V 
e 


6 , 67 


OUTPUT 
INPUT ; 


+50 V 


INPUT ADMITTANCE VERSUS 
-FREQUENCY-OUTPUT 
SHORT CIRCUIT 


Te 
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ian Se Da 
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Sei 
ene cal 
cee 

10. 20 . 50 . 10 200 


f - FREQUENCY - mc 


INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT AND 


VOLTAGE-OUTPUT SHORT CIRCUIT 


IDEALIZED SMALL SIGNAL POWER 
GAIN VERSUS FREQUENCY | 


-f = FREQUENCY 


- me 


OUTPUT fam 


TYPICAL COMMON EMITTER “Y” 


SCALE = 2 nsecicm 


-, OUTPUT ADMITTANCE VERSUS 
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Yor’ - 
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- OUTPUT ADMITTANCE - 


Yoe 


PROPAGATION DELAY TIME .- nsec 
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SHORT CIRCUIT 


-QUTPUT ADMITTANCE VERSUS 


COLLECTOR CURRENT AND 
VOLTAGE-INPUT SHORT CIRCUIT 
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PROPAGATION DELAY TIME 
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3 COLLECTOR SUPPLY VOLTAGE 
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Ye 


- FORWARD TRANSFER ADMITTANCE - mmbhos 
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Rc - SOURCE RESISTANCE - 


- FORWARD TRANSFER ADMITTANCE - mmhos 


NOISE FIGURE VERSUS 
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PARAMETERS 
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FM870 - 2N1889 
FM871 - 2N1890 


2N870 
2N871 


NPN HIGH VOLTAGE AMPLIFIER AND OSCILATOR TYPE 


DIFFUSED SILICON PLANAR * TRANSISTORS 


GENERAL DESCRIPTION — These transistors are designed for high voltage large signal amplifier and oscillator 
applications where PLANAR* reliability and performance are desired. 


Low leakage (typically 50 nanoamperes at 100°C and 75 volts) together with nearly constant current gain over more 
than four decades substantially improves linearity in large signal high voltage applications such as servo motor 
drivers and some operational amplifiers. A typical gain bandwidth of 90 megahertz and low capacitance permit 
unpreved Pe oanees in high frequency circuits such as electrostatic deflection amplifiers for CRT’s and high level 
video amplifiers. 


ABSOLUTE MAXIMUM RATINGS [Note 1] FM870 2N1889 2N870 


FM871 2N1890 2N871 
Maximum Temperatures 
Storage Temperature —65°C to +300°C All Units 
Operating Junction Temperature 200°C Maximum All Units 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Note 2 and 3] 4.0 Watts 3.0 Watts 1.8 Watts 
at 100°C Case Temperature [Note 2 and 3] 2.3 Watts 1.7 Watts | 1.0 Watt 
at 25°C Ambient Temperature 0.375 Watt 0.8 Watt 0.5 Watt 
Maximum Voltages | 
Vcso Collector to Base Voltage 100 Voits 100 Volts 100 Volts 
Vcer Collector to Emitter Voltage (Res < 10)[Note 4] 80 Volts 80 Volts 80 Volts 
Vero Collector to Emitter Voltage [Note 4] 60 Volts 60 Volts 60 Volts 


Veso Emitter to Base Voltage | 7.0 Volts 7.0 Volts 7.0 Volts 
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) ; 


2N870°FM870 2N871°FM871 
2N1889 _ 2N1890 : | 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS — TEST CONDITIONS 


Nee DC Pulse Current Gain{Note 5] 40 120 100 130 300 ‘Ic = 150 mA 
FE DC Pulse Current Gain{Note 5! 35 135 lc = 10mA 
hee (— 55°C) DC Pulse Current Gain{Note 5] 20 lc = 10mA 
FE DC Current Gain 20 Ic = 0.1 mA 
Vee (sat) Base Saturation Voltage 8 : lc = 50mA 
Vee (sat) Collector Saturation Voltage lc = 50mA 
Vee (sat) Base Saturation Voltage ; ; lc = 150 mA 
Vee (sat) Collector Saturation Voltage : lc = 150 mA 
High Frequency Current Gain lc = 50mA 
f = 20 MHz 
Output Capacitance 
Emitter Transition Capacitance 
CRO Collector Cutoff Current 
lcpo (150°C) Collector Cutoff Current 
BY ceo Collector to Base Breakdown 
Voltage 
Veer (sust) Collector to Emitter Sustaining 
Voltage [Note 4] 
Veeo (sust) Collector to Emitter Sustaining 
Voltage [Note 4] 
BVe8o Emitter to Base Breakdown 
Voltage 
leBo Emitter Cutoff Current 


* Planar is a patented Fairchild process. 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. See thermal network 
on page 4 for typical pulse ratings. 

(3) These ratings give a maximum junction temperature of 200°C and thermal resistance (junction-to-case) for the FM870 and FM871 of 43.7°C/watt 
(derating factor of 22.9 mW/°C); for the 2N1889 and 2N1890 58.3°C/watt (derating factor of 17.2 mW/°C) and for the 2N870 and 2N871 97.1°C/watt 
(derating factor of 10.3 mW/°C). 

(4) These ratings refer to a high current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 ws; duty cycle = 1%. 


-AIRCrRILGM 


PHYSICAL DIMENSIONS 


in accordance wit 
JEDEC (TO-46) cating 


230 
209 DIA. 
.195 DIA. 
.178 085 
065 


Seating ae 
Plane 


MAX. 


Tae | | | 
012 DIA. 


COLLECTOR 


.046 048 
.036 .028 
NOTES: Ail dimensions in inches 
Leads are gold-plated Kov 
Lead No. 3 internally connected to case 
Package weight is 0.34 


FM870 e FMaTI 
PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO- § ) outline 


aie 


019 
016 2A. 


NOTES: All dimensions tn inches 
Leads are gold-plated kovar 
Collector internally connected to case 
Package weight is 1.1 grams 


2N1889 e¢ 2N1890 
PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-18) cutting 


__.230 
909 DIA. 


NOTES: All dimensions in inches 
; Leads are gold-plated Kovar® 
Lead No. 3 internally con es to case 
Package weight is 0.44 gra 
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| SYMBOL 


FAIRCHILD TRANSISTORS FM870. 8 FM871°¢ ° 2N1889 °2N1890 ©2N870 °2N871 


SMALL SIGNAL CHARACTERISTICS ie =] we) 


CHARACTERISTIC - 
Input Resistance 
Input Resistance 


~ Qutput Conductance 
Output Conductance 


Voltage Feedback Ratio 
Voltage Feedback Ratio 


Small Signal Current Gain 
Small Signal Current Gain 


Input Resistance 
Output Conductance . 
Voltage Feedback Ratio 


FM870¢2N1889 
2N870 


4.0 


30 
4S 


26.9 

6.1 
0.12 
0.14 


0.52. 


20 


30 
8.0 


0.5 
0.5 


1.25 


0.59 1.50 


72 
80 


2.3 
9.0 
3.0 
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100 
150 


FM871-2N1890 
2N871 


20 
4.0 


90 
70 


27.5 
6.4 


0.15 


0.16 


0.92 


0.84 


125 
149 


3.5 
16.5 
46 


MIN. TYP. MAX. 


30 
8.0 


0.3 


0.3 


1.50. 
1.50: 


200 - 


300 


_ UNITS 


ohms 
ohms 


pmho 
pmho- 


x10° 
x10°4 


kohms 
umho 
x10" 


TEST CONDITIONS 


lc = 10mA Ves = 5. 
lc=5.0mA Vee =1 
lc = 1.0 mA Vos = 5. 
le = 5.0 mA 7 Ves — aE 
lc = 1.0 mA | Vee = 5. 
le =5.0mA Vee =1 
lc = 1.0mA Vee = 5. 
lc = 5.0 mA | Vee = 10V 
lc = = 1.0mA Vee =5.0V 
le = 1.0mA Vee =50V 
le=10mA Vee = 5.0V 


--2N910 © 2N911 © 2NS12 © 2N1973 © 2N1974 © 2N1975. 
NPN SMALL SIGNAL 


DIFFUSED SILICON PLANAR* TRANSISTORS | 


GENERAL DESCRIPTION - These NPN Double-Diffused Silicon Planar Transistors 
are designed for small-signal type applications. They replace grown junction and mesa 
types such as the 2N333 through 2N336 and 2N1564 through 2N1566, Their improved 
performance is reflected in lower noise... tighter parameter limits... lower 
leakage... andimproved characteristic stability with age. The ''h'’ parameters are 


specified at two operating levels.- The three small-signal beta ranges, 76to 200, 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-18) outline 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-5) outline 


36 to 90 and 18 to 50; cover most small-signal applications. BVan6 of 100 volts 195 DIA 
35 
and f,, of 80 MHz offer a wide range of applications in Class-A amplifiers, ae 4 i on DIA. cam - 3 oy 
ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) 2N910 2N1973 210 pene a os 
2N911 2N1974 a : an 8 
Maximum Temperatures aN912 2N1975 Tae 47 


Storage Temperature 


Operating Junction Temperature 


-65°C to +300°C -65°C to +300°C 


Maximum Power Dissipation (Notes 2 & 3) 


+200°C Maximum +200°C Maximum 


3 LEADS 


019 
016 DIA. 


Mor 


3 LEADS 
tem [| J Jd 


Total Dissipation at 25°C Case Temperature 1.8 Watts 3.0 Watts ‘ oT] 
at 100°C Case Temperature 1.0 Watt 1,7 Watts ae 
at 25°C Ambient Temperature 0.5 Watt 0.8 Watt Cahecter 

Maximum Voltages 

Vaso Collector to Base Voltage 100 Volts 100 Volts Sie eA Cate dttGanee Ores Nees ates: 

Vor Collector to Emitter Sustaining Voltage 80 Volts 80 Volts Sleueaetivcsnans wea Geran seen oe 

Vo EO Collector to Emitter Sustaining Voltage 60 Volts 60 Volts 

VEBO Emitter to Base Voltage 7.0 Volts 7.0 Volts 2N910 2N911 2N912 2N1973 2N1974 2N1975 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) | 
oo 2N910 2N911 2N912 
2N1973 2N1974 2N1975 - 
Symbol Characteristics Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Units Test Conditions 
hep DC Pulse Current Gain (Note 5) 75 135 35 70 15 42 Ip= 10 mA Vg_=10 V 
hor DC Current Gain 35 100 20 3845 10 33 | In = 0.1 mA Vor = 10 Vv 
hyp (150°C) DC Pulse Current Gain (Note 5) 30 50 15 30 10 = 15 In = 10 mA Vor =10 V 
Vaz (sat) Base Saturation Voltage 0.6 0.65 0.8 0.6 0.65 0.8 0.6 0.65 0.8 Volts In = 10 mA In = 10 mA 
Vag (sat) Collector Saturation Voltage 0.13 0.4 0.13 0.4 0.16 0.4 Volts In = 10 mA I, = 10 mA. 
Vaz {st) Base Saturation Voltage 0.72 0.9 0.73 0.9 0.7 0.9 Volts In = 50 mA I, = 5.0 mA 
Vog(sat) Collector Saturation Voltage 0.22 1.2 0.22 1.2 0.24 1.2 Volts In = 50 mA I, = 5.0 mA 
hee High Frequency Current Gain 3.0 4.0 2.5 3.5 2.0 3.0 In = 50 mA Vor = 10 V 
(f = 20 MHz) 
Co. Output Capacitance 15 15 15 pF In = 0 Vop =10V 
Cibo Input Capacitance 85 85 . 85 pF In = 0 VER = 0.5 V 
NF Noise Figure (Note 6) 12 15 18 dB In = 0.3 mA Vor = 10V 
ToRo Collector Cutoff Current 25 25 | 25 mA Ip = Q Von = 75 V 
Tago (150°C) Collector Cutoff Current 15 15 15 yA I, = 0 Von = 75 V 
BVopo Collector to Base Breakdown Voltage 100 100 100 Volts Io = 100 yA I. = 0 
Vopr (sust) Collector to Emitter Sustaining 80 80 80 Volts In = 100 mA Rar < 10 2 
Voltage (Notes 4 and 5) | (pulsed) 
Voro (sust) Collector to Emitter Sustaining _ 60 60 60 Volts I,= 30 mAI, = 0 
Voltage (Notes 4 and 5) (pulsed) 
BV en | Emitter to Base Breakdown Voltage 7.0 70 ——- 7.0 Volts I,= 0 I, = 100uA 
TBO Emitter Current - 25 a) , ; 25 myuA In = 0 Ve = 5.0 V 


* Planar is a patented Fairchild process. 
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SMALL SIGNAL CHARACTERISTICS (f=1 KHZ). 


PoP | 


= > ae — a — 


Symbol Characteristics Min, Typ. Max, Units - Test Conditions 
5 Small Signal Current Gain 76 125 200 Ig = 10 mA Vog = 
pe Small Signal Current Gain 80 140 200 a Ig = 5.0 mA Vog = 
sb input Heeletante — 20 | 26 teas ot 30, | Ohms Ia = 1.0 mA Vas : 
ib Input Resistance 4.0 Oe - 8.0 a In = 5.0 mA Vop = 
hey Voltage Feedback Ratio © 0.75 3.0 x10- In = 10 mA Vag = 
oe Voltage Feedback Ratio 095 4.0 x04 Tg = 5.0 mA Vog = 
ab OuEy Conductance 0.13 hav | 0.5 imho | In = 10 mA Vop = 
ob Output Conductance 7 0.2 1.0 :. imho — Io . 5.0 mA. Vop = 
ie Input ReEBIStANCe a | 1000 1800 | Ohms | In = 9.0 mA Vor = 
ue Output Conductance | 2000 100 umho Io = 5.0 mA Vor = 


SMALL SIGNAL CHARACTERISTICS (f=1 kHz) 


' NOTES: 


(Q) 
| (2) 
(8) 


(4): 


_ 6) 
(6) 


' Characteristic . Test Conditions 


< 
Q 
| 


Small Signal Current Gain 


< 
Q 
Bi 


Small Signal Current Gain 


Input Resistance ~ 


<< 
Qaq0a 
wD Ww 


Input Resistance | 
Voltage Feedback Ratio 
‘Voltage Feedback Ratio 
Output Conductance 


< 


Qa a 
wo w 


Output Conductance 


TIAA TAWA 
oe) 
w 


QD 
/ Ww 


‘Input Resistance 


red 

<<< << 
Q 
ie) 


Q 
Q 
ie) 


Output Conductance 


Characteristic j 3 i a Test Conditions 


Small Signal Current Gain 


QO 
eo) 


Small Signal Current Gain. 


Q 
ie 


, Input Resistance 


q 
w 


Input Resistance © 
Voltage Feedback Ratio 
Voltage Feedback Ratio 
Output Conductance 


| Sikotielichiciicileoiicnoneh 
a'AN A A 
wooo oD 


Output Conductance 


Q 
ee) 


Input Resistance 


Ca ar ae a a 
23] 


Output Conductance 


QO 
ie | 


These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 
These are steady state limits, The factory should be consulted on applications involving pulsed or low duty cycle operation. 


These ratings give a maximum junction temperature of 200°C and junction- -to-case thermal resistance of 58.3°C/Watt (derating factor of 17.2 mW/°C) for the 
2N1973, 2N1974, and 2N1975; for the 2N910, 2N911, and 2N912 97,3° C/Watt (derating factor of 10, 3mW/°C). Junction-to-ambient thermal resistance of 
219 °C/Watt (derating factor of 4.56 mW/° Cc) for the 2N1973, 2N1974, and 2N1975; for the 2N910, 2N911, and2N912 350°C/Watt (derating factor of 2.86 mW/°C). 


Rating refers to a high current point where collector-to-emitter voltage is lowest. 
Pulse Conditions: length = 300 psec; duty cycle < 2%. 
Frequency = 1000 Hz,. 200 Hz bandwidth, Rg = 510 2. 
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5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 


<<<4<4<+<4<4< < < <<¢d<4<4<eeee¢4¢ 


<<< << << < < < 


NPN SATURATED LOGIC SWITCH AND VHF AMPLIFIER 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR | 


GENERAL DESCRIPTION - The 2N914 is an NPN Double-Diffused Silicon Planar . Epitaxial 


Transistor encased in the JEDEC TO-18 package. It provides improved operation over the 


PHYSICAL DIMENSIONS 


in accordance with 
provides low leakage currents, wide beta range, and superior reliability. Theepitaxial feature JEDEC (TO-1 8) outline 


popular 2N706 and 2N708, andalso gives greater latitude incircuit design. The Planar structure 


gives an extremely low Vop (sat) that is relatively temperature insensitive. The 2N914 is 
primarily a universal switch but it is also an excellent high-speed high-gain logic and memory 


driver at collector currents up to 500 milliamperes, 


ABSOLUTE MAXIMUM RATINGS (Note 1) Seating 1 


Plane 


Maximum Temperatures 


3 LEADS 
Storage Temperature -65°C to +300°C 019, 1, 
| 16>. 
Operating Junction Temperature 200°C Maximum 
Lead Temperature (Solder, No Time Limit) 300°C Maximum 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 1.2 Watts 
at 100°C Case Temperature (Notes 2 and 3) 0.68 Watt pie 
at 25°C Ambient Temperature (Notes 2 and 3) 0.36 Watt \% 
. | 046 
Maximum Voltages -036 | .028 
VaRo Collector to Base Voltage | 40 Volts NOTES: lead ore ead clated Koval 
Vo ER Collector to Emitter Voltage (Ror < 102) (Note 4) | 20 Volts | Se ENE pare ener 
Vo EO Collector to Emitter Voltage (Note 4) 15 Volts 
VEBO eaes to Base Voltage 3.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Symbol Characteristics Min. Typ. Max. Units _ Test Conditions 
hor DC Pulse Current Gain (Note 5) 30 55 120 In = 10 mA Vor = 10 V 
hpp(-55°C) DC Pulse Current Gain (Note 5) 12 28 I, = 10 mA Voz, = 10 V 
her DC Pulse Current Gain (Note 5) 10 17 I, = 500 mA Voy = 5.0 V 
Var (sat) Base Saturation Voltage 0.70 0.74 0.80 Volts I, = 10 mA I, = 10 mA 
Vopl(sat) Collector Saturation Voltage 0.40 0.70 Volts Ta = 200 mA I, = 20 mA 
Vo (sat) Collector Saturation Voltage (Note 6) 0.20 0.25 Volts In = 10 In 
(-55°C to +125°C) 
Dee High Frequency Current Gain 3.0 3.7 In = 20 mA Vor = 10 V 
(f = 100 Mc) 
C obo Output Capacitance | 4.5 6.0 pf I, = 0 Vos = 10 V 
ibo Input Capacitance 5 9.0 pf In = 0 Ves = 0.5 V 
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FAIRCHILD TRANSISTOR 2NS14 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Characteristics 


Collector Cutoff Current 


‘Typ. 


4.0 


Max. 


Units 


Test Conditions ~ 


CBO | a0) ae Te CB 

Topo (150 C) Collector Cutoff Current 3.0 15 WA I, = 0 Vop = 20 V 
BVaRo Collector to Base Breakdown Voltage 40 Volts In = 1.0 pA I = 0 
Vorp (sust) Collector to Emitter Sustaining Voltage 20 Volts I, = 30 mA Rar < 10 & 

(Notes 4 and 5) : _ © (pulsed) 

Voro[sust) Collector to Emitter Sustaining Voltage 15) Volts In = 30 mA I, = 0 

(Notes 4’and 5) me (pulsed) * * 
BVEeRo Emitter to Base Breakdown Voltage 5.0 Volts I, = 0 Tr = 10 yA 
ITEBO Emitter Current 0.007 0.1 LA In = 0 | VeB = 40 V 
To px (125° C) Collector Current 3.0 | 10 LA Vor = 20 V VBE = +0,25V 
T, Charge Storage Time Constant (Notes 7 and 8) 13 20 nsec In = I, 1” 20 mA, In2* 9 = -20 mA 
ta ag Turn On Time (Note 8) 25 40 nsec I, © 200 mA, Ip 1 ~ 40 mA 
t. ae Turn et Time (Note 8) 25 40 peer In = 200 mA, I i 40 mA, Ba 9 © ~-20mA 
NOTES: 


(1) 
(2) 
(3) 


(4) 


These ratings are limiting values above which the serviceability of any individual semiconductor devine may be impaired. 


These are steady state limits. 


The factory should be consulted on applications involving pulsed or low duty cycle operations. 


These ratings give a maximum junction: temperature of 200°C and junction-to-case thermal resistance of 145° ne? Watt (derating factor of 6.9 mW! °C); junction-to- 
ambient thermal resistance of 486°C/Watt (derating factor of 2.1 mW/°C). 


Rating refers to a high current point where collector-to- emitter voltage is lowest. 


For more information dend for Fairchild Publication APP-4/2. 


(5) Pulse conditions: Length = 300 usec; duty cycle = 1%. 
(6) i = 1.0 mA through 20 mA. 
(7) Measured on Sampling Scope. PW > 200 nsec. 


(8) See switching circuits for exact values of I., In yp and I, 2° 


2-60 


2NQ915 - 
NPN HIGH FREQUENCY AMPLIFIER AND OSCILLATOR TYPE 


DIFFUSED SILICON PLANAR TRANSISTORS 


The 2N915 and 2N916 are NPN double-diffused silicon PLANAR transistors. These units are 
designed for low-power non-saturating switching circuits and low-noise VHF amplifier and os- PHYSICAL DIMENSIONS 


cillator applications. in accordance with 
| JEDEC (TO-18) outline 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


Seating i 
Maximum Temperatures vans 
Storage Temperature —65°C to +300°C a VERes 
Operating Junction Temperature | 200°C Maximum 
Lead Temperature (Soldering, No Time Limit) ~ 300°C Maximum 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 1.2 Watts 
at 100°C Case Temperature [Notes 2 and 3] 0.68 Watt 
at 25°C Ambient Temperature [Notes 2 and 3] 0.36 Watt ey 
PZ 4 Der 
| | 036 028 
Maximum Voltages 2N915 2N916 . 
Vcso Collector to Base Voltage 70 Volts 45 Volts ser CHS te oat | 
Veco Collector to Emitter Voltage [Note 4] 50 Volts 25 Volts s Peeacnecueen 
Viso Emitter to Base Voltage 5.0 Volts 5.0 Volts | 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


| 2N915 2N916 ‘ 
SYMBOL CHARACTERISTIC Min. Typ. Max. Min. Typ. Max. UNITS — TEST CONDITIONS 


hee DC Pulse Current Gain [Note 5] 50 110 200 | 

hee DC Pulse Current Gain [Note 5] 50 100 200 
Vee (sat) Base Saturation Voltage | 0.77 0.9 0.78 0.9 
Vce (sat) Collector Saturation Voltage - 0.45 1.0 0.25 0.5 


hie High Frequency Current Gain 2.5 3.6 3.0 4.0 
(f = 100 mc) 


Cut Output Capacitance 3.0 3.5 . 
Output Capacitance | 4.2 6.0 
Emitter Transition Capacitance 6.5 6.5 10 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 
(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 145°C/Watt (derating factor of 6.9 mW/°C); 
junction-to-ambient thermal resistance of 486°C/Watt (derating factor of 2.06 mW/°C). 
(4) Rating refers to a high-current point where collector-to- emitter voltage is lowest. 
(5) Pulse conditions: length = 300 ysec; duty cycle= 1%. . 
Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 
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FAIRCHILD 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL == = = ~—~— CHARACTERISTIC =——s—<—~—~i‘“—~™*CSMMzs=SsTyp. = Max. 


Icceo «3S i(si<assi‘<is*é‘SSéCcoidilecttor Cutoff Current | 0.8 
Icvo (150°C), = Collector Cutoff Current | 0.5 
BV cto ae Collector to Base Breakdown Voltage ) 70 
Vceo (sust) Collector to Emitter Sustaining Voltage 50 
| a [Notes 4 and 5] a 
BVeso = = ~=~— Emitter to Base Breakdown Voltage “5 
r, C. a 
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10 


30 


Collector Base Time Constant (f= 40mc) = © 170 °&#300 > 


TRANSISTOR 2N915. 


UNITS 


nA 
LA 
Volts 
Volts 


Volts 


psec 


TEST CONDITIONS. 


le = 0 

le = @) 

le — @) 
(pulsed) 

lc =10mA 


| Ves = 60 V 


Vee = 60 V 
Ic = 100 LA 
ls =O 


lc = oO . 
Vos = 10 V 


SMALL SIGNAL CHARACTERISTICS (f = 1 kc) 


SYMBOL 


2N915 
CHARACTERISTIC Min. Typ. Max. 
Small Signal Current Gain 40 115 200 
50 140 250 
Input Resistance 3.0 6.0 
| 0.7 2.0 
Output Conductance 12 75 

45 


125 


2N916 
Min. Typ. Max. 
40 100 200 
50 120 250 
2.6 6.0 
0.6 2.0 
6.0 75 
35 125 


UNITS 


Kohms 
Kohms 
umho 
zmho 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL 


IcBo 

leso (150°C) 
BV cso 

Veo (sust) 


BVeso 
rp C. 


CHARACTERISTIC 


Collector Cutoff Current 
Collector Cutoff Current 
Collector to Base Breakdown Voltage 


Collector to Emitter Sustaining Voltage 
[Notes 4 and 5] 


Emitter to Base Breakdown Voltage 


Collector-Base Time Constant (f = 40 mc) 


Min. Typ. Max. 
0.1 10 
0.2 10 
45 
25 
5.0 
~ 200 300 
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UNITS 


nA 
LA 
Volts 
Volts 


Volts 
psec 


TEST CONDITIONS 
lc = 1.0mA Vee = 5.0 V 
le = 5.0 mA Vee= 5.0 V 
le=10O0mMmA Vee = 5.0 V 
lc =5.0MA Vee= 5.0 V 
le=1OmA Vee = 5.0 V 
le = 5.0 mA Vee= 5.0 V 


TEST CONDITIONS 
lr =O Ves = 30 V 
le =O Vos = 30 V 
le = 1OWA = 
lc= 10 mA IL =O 
(pulsed) 
le = 10 LA Ic = 0 
le = 1OmMmA Ves = 10 V 


NPN ULTRA- HIGH FREQUENCY OSCILLATOR AND AMPLIFIER 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 


The 2N918 is an ‘NPN double- diffused silicon PLANAR: Epitaxial Transistor. It is. designed for 


low- -noise high- frequency amplifiers; 1 GHz local oscillators; non- -neutralized. i- famplifiers and | PHYSICAL DIMENSIONS 
non- saturating circuits with rise and fall times of less than 2.5 nanoseconds. . aa 
a2 DIA: 
ABSOLUTE MAXIMUM RATINGS (Note 1) | x 
: ae MAX. 
Maximum Temperatures ae = ree 
Storage Temperature | — | 65°C to +300°C a ian oc 
Operating Junction Temperature ras ee a +200°C Maximum 
Lead Temperature (Soldering, No Time Limit) = = | . +300°C Maximum 


Maximum. Power Dissipation 


Total ere at 25°C Case Temperature (Notes 2 and 3) — 0.3 Watt 
| at 25°C Ambient Temperature (Notes 2 and 3) ~ 0.2 Watt 
Maximum Voltages and Current | 
Vopo | | Collector to Base Voltage | | 30 Volts . Ga — 
Varo Collector to Emitter Voltage (Note 4) 15 Volts | Poe aie 
Veo Emitter to Base Voltage 3.0 Volts eee oc 
is Collector Current | | 50mA as ae gol pd eet 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Symbol | | Characteristics Min. Typ. Max. Units Test Conditions 
eR - DC Current Gain 20 50 To = 3.0 mA Vor = 1.0 V 
Var (sat) . _ Base Saturation Voltage ; 1.0 Volts Io = 10 mA I, = 1.0 mA 
V (sat) ’ Collector Saturation Voltage | 0.4 Volts I, = 10 mA I, = 1.0 mA 
noe Common-Base, Open-Circuit Output Capacitance 1.0 1.7 pF I = 0 Vop = 10 V 
ie Common-Base, Open-Circuit Output Capacitance 1.8 3.0 pF I = 0 Vos = 0 
ae Input Capacitance 2.0 pF Ia = 0 Ven = 0.5 V 
IoRO | Collector Cutoff Current 10 nA I = 0 Vop = 15 V 
190 (150° c) — Collector Cutoff Current | 1.0 uA I, =. 0 Vop = 15 V 
he, High Frequency Current Gain (f = 100MHz) » 6.0 9.0 In = 4.0 mA Vor = 10 V 
Gore Available Power Gain (nuetralized) (f = 200MHz) 15 «18 dB I, = 60 mA Vay = 12 V 
Po Power Output (f = 500 MHz) 30 40 mW In = 8.0 mA Vos = 15 V 
n - Collector Efficiency (f = 500MHz) 25 % In = 8.0 mA Voz = 15 V 
NF Noise Figure (Note 5) 3.0 6.0 dB In = 1.0 mA. Vor = 6.0 V 
| | | f£=60MHz , Rg = 4002 
cro sust) . Collector to Emitter Sustaining Voltage (Note 4) 15 Volts In = 3.0 mA I, = 0 
-BVeapo Collector to Base Breakdown Voltage 30 , | Volts I, = 10 yA I, = 0 
BV ERO Emitter to Base Breakdown Voltage 3.0 Volts In = 0 I, = 10 uA 
* Planar is a patented Fairchild process. 
| 3 : 2 | eo. : SEMICONDUCTOR 
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sera 
LEE ef ann olf 
: os Sees, iz i Ted VAVAl é [ats 
Jeera : o : IE 
Bese a94/Iil\ a2 
é eee AHH ; ee 
Bestel “ce 
| eet ew te : . A 
L peer \ | YL — 2.0 
Eee “O\ TOT Toten] = 
0 4 8 12 16 20 0 ae aa 1a 


Vcg ~ COLLECTOR VOLTAGE - VOLTS Veg ~ COLLECTOR VOLTAGE - VOLTS 
ae COLLECTOR VOLTAGE - VOLTS 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR-BASE DIODE REVERSE COLLECTOR CUTOFF CURRENT DC PULSE CURRENT GAIN 
CURRENT VERSUS TEMPERATURE VERSUS REVERSE BIAS VOLTAGE | VERSUS COLLECTOR CURRENT 


a) uid SE GE GR TT IE a DS A 


<= 
oO 
oo 
ra 
w 
< 


(ges Se On aah ey ce na? 
= oo eae Ge A ae ee ¢ 2 
sattttT TTT] SC; : 
meee Re are : Z 
AS cee ea Serban ree a : : 
2 02 Fes De a Oe ° = 
COO iT 
MOAT 
ea, es” 2a a Mees Hea A GA (Ee - . 
ie Py a SS PG a He 2 = 
leeds Walesa L 
v4) 50 15 100 1% 150 . . 
Tj - JUNCTION TEMPERATURE - °C Veg ~ COLLECTOR TO BASE VOLTAGE - VOLTS ie COLLECTOR CURRENT - mA 
COLLECTOR SATURATION VOLTAGE BASE SATURATION VOLTAGE | INPUT AND OUTPUT CAPACITANCES 
VERSUS COLLECTOR CURRENT VERSUS COLLECTOR CURRENT VERSUS REVERSE BIAS VOLTAGE 
6 lL. 2.0 


mike tbo Output Capacitance, 7 
ino | Input “en aa 


= 
w 


° 2 
e~ 


de 
paws | 
(=) 
=> 
5 
= 
te eo 

S ' 12; tc * 9 
g : cs ASCE 
s 0.3 <x Ns, 
= Lana NN 
3 S a 
S = 0.8 
= é oN 
8 0.2 . xq t 
eed 
8 COC . Sam es 
mai We We eal Welatel ale 
S pal sles saree 

0.2 0.01 0.03 0.1 0.3 10 3.0 10 30 


Stee hae a REVERSE BIAS - UNITS 


NOISE FIGURE VERSUS CONTOURS OF CONSTANT GAIN 
FREQUENCY 


TE PRODUCT (hl 
See alee e ees EM ce fallea 

NN PnEREa/d ailimeall 
in NtHnE ee ei i rr Lit 
ai 


a NE Rg * 1002, I¢=3MA, Vog = 6V|_ Wma 
ae aa Hie Lf PRT 
Ra 409, In=ImA, Vee = 6v|_. 
00 01.02 . 1 2 5 10 2 425 10 20 50 100 200 500 1000 a 
f - FREQUENCY - MHz 


NF - NOISE FIGURE - 4B 
Cc 


s 
8 


Veg ~ COLLECTOR VOLTAGE - VOLTS 


es a eee ee 
a 
114 
14 
ia 


le ~ COLLECTOR CURRENT - mA 


* Single family characteristics on Transistor Curve Tracer. 
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TYPICAL SMALL SIGNAL CO 


‘10.7MHz  ==———~*«SN MHz 


“Vee = 10V | ys, COLLECTOR CURRENT 
- 
3 | e 2 
| # i 
a Pat bad 
Yie Fi Bcasy 
Sey Bee |b Ae 
(output short circuit) z F Jeol | 2 y), 
py cl a ae’ a 
: ee : aees Emme 
oe aa . pleas} ° — 2 a 6 8 10 
Iq - COLLECTOR CURRENT - mA Dope sr ce. eo 


1,0 


ee ee alles 
Reverie... [tome] | TE LL 
Transfer Admittance 


Ea Ny 


(input short circuit) 


Yre ~ REVERSE TRANSFER ADMITTANCE - mmho 


Ie - COLLECTOR CURRENT - mA 


120 


[LEE 
SAT 
SO 40000EEE 
S/SGKGGnne 
LCCC 


PTTL 
TTT Tt 
2 4 6 
I 


- mmho 


Nit 


EVN 


3 


Yfe- 


Forward 
Transfer Admittance 
(output short circuit) 


& 


Ss 
- FORWARD TRANSFER ADMITTANCE 


fe ~ FORWARD TRANSFER ADMITTANCE - mmho 


8 10 


¢ ~ COLLECTOR CURRENT - mA ag POR ECTON CURRENT: = BS 


s ‘ 
be al | 


mmho 
oC 
8 


ee a es 
a aes 
| | 


, ane 
y Sa | tr 
oe i Sanna 
3 | = 0.15 
Output Admittance = 
(input short circuit) 5 0.10 


l¢ > COLLECTOR CURRENT - mA aa aa 
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Yig ~ INPUT ADMITTANCE - mmho 


- REVERSE TRANSFER ADMITTANCE 


CCA 


Yge ~ FORWARD TRANSFER ADMITTANCE ~ mmho 


0 2 4 6 10 


FAIRCHILD TRANSISTOR 2N1B 


MMON EMITTER “Y” PARAMETERS 


vs. FREQUENCY 
Vee zs 10V | | lc = 5mA 
ec 


CCE] 
CE 
COCA 


- mmho 


re 


f - FREQUENCY - MHz 


Ig = 5.0mA 7 
Yee “210Y 


O bane 
10. 20 50 100 200 500 1000 
f - FREQUENCY - MHz 


oO 

= 10 

om [| 

z= 

<=. 

=. 6 

=. 

: / 

er EM Ll | 

5 4 / 

: Coe 7 
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FAIRCHILD TRANSISTOR 2N918 


NEUTRALIZED 200 MHz POWER GAIN AMPLIFIER TEST CIRCUIT. 


9* Voc 


TYPICAL PERFORMANCE eat 


Paes ong Cu 
St Vt | ea 1.5-7.50F 
29 CRREREES 
2 16 anna. eee Traneisior 
PET 7 ie 
ee a 
POC . 
JESS ee wee | eeu 
0 4.0 _ 8.0 2 16 20 ly - oo eee pute: 516" Dia.; 7/16" Long. 
Orr ene ly - 8 Turns #16 wire; eS Dia.; 7/8" Long. 0.05 uF 
Turns Ratio 8 to 
Ly - 0.4-0.65yH, ad vette core 
~ Veg 
TWO STAGE VIDEO AMPLIFIER INPUT TO OUTPUT DELAY —4ns 


90% rH 90% 


10% 10% 


500 MHz OSCILLATOR TEST CIRCUIT 


TYPICAL PERFORMANCE 


100 
50 oF 
75 pF OUTPUT 

80 wR 
( NOTE 1) z 3 
u tat 
( NOTE 2 ) 5 60 o 
5 i 
S 
1000 pF NOEES: a) 9 
(1) Cpax plumbing consists of the following GR air lines: Fe 3 
2 Type 874 TEE a pe 


1 Type 874 - D20 Adjustable Stub 20 
1 Type 874 - LA Adjustable Line 
1 Type 874 - WN3 Short - Circuit Termination 


(2) 2 turns #16 AWG wire, 3/8 inch OD, 1-1/4 inch long 


(3) 9 turns #22 AWG wire, 3/16 inch OD, 1/2 inch long Ic - COLLECTOR CURRENT - mA 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 584° C/Watt (derating factor of 1.71 mW/°C). Junction-to- 
ambient thermal resistance of 875°C/Watt (derating factor of 1.14mW/°C). 


(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. 


(5) Cs is measured using three terminal measurement technique with case and emitter guarded. 
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NPN LOW LEVEL, LOW LNOISE AMPLIFIER 


SILICON PLANAR* TRANSISTORS 


FOR IMPROVED PERFORMANCE SEE 
FAIRCHILD 2N2483 AND 2N2484 


GENERAL DESCRIPTION - The Fairchild 2N929 and 2N930 are NPN silicon PLANAR transistors designed for use in 


high-performance, low-level, low-noise amplifier circuits from audio through high frequency ranges. PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-18) outline 


ABSOLUTE MAXIMUM RATINGS [ Note 1] 


Maximum Temperatures 


Storage Temperature -65 C to +300 C 
Operating Junction Temperature 175°C Maximum 
Lead Temperature (Soldering, 10 sec time limit) : 230°C Maximum 
Maximum Power Dissipation ; me DIA. 
Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 0.6 Watt 
at 25°C Ambient Temperature [Notes 2 and 3] 0.3 Watt 


Maximum Voltages and Current 


VoBo Collector to Base Voltage 45 Volts 
CEQ Collector to Emitter Voltage [Note 4] 45 Volts 
VERO Emitter to Base Voltage 5.0 Volts Oe 
I Collector Current . 30 mA 
C NOTES: Alt dimensions in inches 


Leads are gold-plated kovar 
Collector internally connected to case 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic in. . in, 3 i Test Conditions 


10 mA =5.0V 
500 HA =5.0V 
10HA =5.0V 
10 HA =5.0V 
10 mA = 0.5 mA 
.10 mA 0.5 mA 
1.0 mA =5.0V 
1.0 mA =5.0V 
1.0 mA = 5.0 V 
1.0 mA 
500 HA 
m 
45 V 
45 V 
0 
0 
0 
10 pA 


| ua | 1kHz,Rs=10k2,BW= 200 Hz 
Voro(sust) Collector to Emitter Sustaining Voltage = 10mA In ee 60) 
| [ Notes 4 and 5] © (pulsed) 


DC Pulse Current Gain [Note 5] 

DC Current Gain 

DC Current Gain 

55°C) DC Current Gain 

Base-Emitter Voltage [ Note 5 ] 
Vor (Sat) . Collector Saturation Voltage [ Note 5 | 
Input Resistance (f = 1 kHz) 
Output Conductance (f = 1 kHz) 
Voltage Feedback Ratio (f = 1 kHz) 
Small Signal Current Gain (f = 1 kHz) 
High Frequency Current Gain (f = 30 MHz) 


pt Sir at oe 
oe fF 


Lone) 
o>) 
?AaAanaaadnaneajnaadaaa a. 


md Laon! bane Lama benef pene Leomad = — em Loma be 


Collector-Base Cutoff Current 
Collector-Emitter Cutoff Current 
CES (170°C) Collector-Emitter Cutoff Current 


<< 
LQ 
ic 


— = — ee 
Q 
is 


Emitter-Base Cutoff Current 

loro Collector-Emitter Cutoff Current 
Cobo 
NF Noise Figure 


Output Capacitance | 


OTanmnwa. 
1Qoewoa 


BV ER Emitter to Base Breakdown Voltage 


* Planar isa patented Fairchild process. 


NOTES: 


med) ‘These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle oper&tions. ; z.°% 
' (3) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of Boy Ciwatt Weeraeing: —7 = & es Cc | i : 
factor of 4.0 mW/°C); junction- -to-ambient thermal resistance of 500°C/watt (derating factor of 2.0. mw/°¢ C). 2 = = a 
(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. 
(5) Pulse conditions: length =300 psec; duty cycle =2%. 


SEMICONDUCTOR 
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__2NQ78 + 2N1991 
PNP GENERAL-PURPOSE TYPE 


DIFFUSED SILICON TRANSISTORS 


GENERAL DESCRIPTION - The 2N978 and 2N1991 are double diffused silicon PNP transistors. They are 


designed for industrial high-speed switching and amplifier applications and can be used in complementary PHYSICAL DIMENSIONS 
~ in accordance with 
type circuitry with the Fairchild 2N1985 and 2N1987. Typical fr is 50 mc, JEDEC (TO-18) outline 


ABSOLUTE MAXIMUM RATINGS | Note 1] 


Maximum Temperatures 


. ~65° re ° O19 
Storage Tomperarune : 65°C to +150°C O19 oa nil t 
Operating Junction Temperature +150°C Maximum 
100 
Maximum Power Dissipation 2N978 2N1991 Base 
Total Dissipation at 25°C Case Temperature [ Note 2 & 3] 1.25 2.0 Watts ied 
at 100°C Case Temperature | Note 2 & 3] 0.50 1.0 Watt A 
at 25°C Ambient Temperature 0.33 0.6 Watt » 048 — 
28 
Maximum Voltages oe 
Veso - Collector to Base Voltage -30 Volts Pepe ty ee 
Voro ~ Collector to Emitter Voltage ~20 Volts 2N978 
VEBO - Emitter to Base Voltage ~5.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristics in. : Test Conditions 


! 


DC Pulse Current Gain | Note 5] 
DC Pulse Current Gain | Note 5] 


Base Saturation Voltage 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-5) outline 


Collector Saturation Voltage 


High Frequency Current Gain 
f = 20 mc 
Cop Output Capacitance 
IoRo sei Cutoff Current 
Io polt!50 C) Collector Cutoff CoPEene | 
Vero lsust) Collector to Emitter Sustaining 
Voltage (Pulsed) [| Note 4] 


TBO Emitter Current 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 


Copyright 1962 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 2N1991 


(3) These ratings give a maximum junction temperature of 150°C and junction-to-case thermal resistance of 62.5°C/watt (derating 
factor of 16 mW/*‘C) for the 2N1991; and for the 2N978, 100°C/watt (derating factor of 10 mW/°C). 


(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. 


(5) Pulse conditions: length = 300 jzsec; duty cycle = 1%. 


FAIRCHILD 


SEMICONDUCTOR 
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2N995 
PNP HIGH-SPEED SWITCH AND RF AMPLIFIER 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 


GENERAL DESCRIPTION- The 2N995 is a double diffused silicon PNP planar epitaxial transistor packaged in the PHYSICAL DIMENSIONS 


JEDEC TO-18 outline. It is designed as a high-frequency, low noise, general-purpose transistor which will replace - in accordance with ~ 


germanium units in many applications. SEE ie ue | 


S at oe a tA - a 230 
ow fy 
ABSOLUTE MAXIMUM RATINGS (Note 1) bes | 
MAX, 
Maximum Temperatures ) Seating +— 
Pi 
Storage Temperature , . -65°C to +200°C as 
Operating Junction Temperature 200°C Maximum _ 3 LEADS 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature | (Notes 2 & 3) 1.2 Watts 
at 100°C Case Temperature . (Notes 2 & 3) 0.68 Watt 
at 25°C Ambient Temperature i 0.36 Watt | 
Maximum Voltages ~ 
Vepo Collector to Base Voltage . . _ -20 Volts “WA 
VcKo Collector to Emitter Voltage (Note 4) -15 Volts . O36 "028 | 
pane | 
VEBO | Emitter to Base Voltage . , -4,0 Volts NOTES: All dimensions in inches | 
4 aed Leads are gold-plated kovar 
; 7 Collector internally connected to case 
fas Package weight is 0.43 gram 
ELECTRICAL CHARACTERISTICS (25°C Unless Otherwise Noted) dees a 


Characteristic in. : : i ae Test Conditions 


DC Current Gain (Note 5) 


Base Saturation Voltage 


| oe MEL oon} 
< 
OW 6 
| 


Collector Saturation Voltage 
Gain Bandwidth Product 


Output Capacitance 


QD 
3] 


© 
ise) 


Input Capacitance 


ty 
w 


Collector Cutoff Current 
Collector Cutoff Current (150°C) 
- Turn On Time 

Turn Off Time 
Noise Figure (Note 6) 
100 Mc Oscillator Efficiency 


’ Collector to Base Breakdown 
Voltage 


<< << < 
Q 
wy 


0 


10 mA,I,,=Ig= 1-0 m. ; 


10 mA, 1, = In9* , | 
100 LA Vor = 
10 mA Von 
10 pA 


?) 
w 


raaqaonmwmamanan 


— 
Qa a 


Collector to Emitter Sustaining 10 mA 
Voltage (Notes 4 and 5) — ; . Oe (sated) 


a ° 


Emitter to Base Breakdown | = 10 yA 
Voltage . ; . . 


Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 


NOTES: ow = Re a 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits, The factory should be consulted on applications involving pulsed or low duty cycle operation. 
3. These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 145°C/Watt (derating factor of 6.9mW/°C), 
4. Rating refers to a high current point where collector-to-emitter voltage is lowest. 
5. Pulse Conditions: length = 300 sec; duty cycle <1%. 


6. f= 1Kce, Power Bandwidth of 200 cps, Rg =2K,. 


EAIRCHILD 


SEMICONDUCTOR 
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FAIRCHILD TRANSISTOR 2N995- 
| TYPICAL COLLECTOR AND BASE CHARACTERISTICS* 


ACTIVE REGION SATURATION REGION 
COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS BASE CHARACTERISTICS 


iE CZ ara: “CELT TT perel 
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eae ee 22 ee 

TT ooten| D) Zee 

: cc a 6 be TT Tuto FT 


Vce - COLLECTOR VOLTAGE ~ VOLTS 


Pa 


CITA 
ACCA 
CAR NAAN 


Ie - COLLECTOR CURRENT - mA 
ESS 
NRALSS 
COLLECTOR CURRENT -mA 


Th 
\ 
\ 


Ic - COLLECTOR CURRENT - mA 
{ I 


I, - 


i | 
VAL 
ev Vay 


Loa 


| 
-16 


T=- 55°C 


. US CeCuva 


EEG 


NI] 
Eo a 


\ \n \g GN 


t 

-_ 
— = 
| + 


COLLECTOR CURRENT - mA 
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0 -4 -8 -12 ~I6 -20 
Veg ~ COLLECTOR VOLTAGE - VOLTS Vce ~ COLLECTOR VOLTAGE ~ VOLTS 


* Single family characteristic on Transistor Curve Tracer. 


OSCILLATOR EFFICIENCY CIRCUIT (Ic= 10mA, Vcp= —10V ) 


0.005 wf 
9 Voc = —-I0V 


0.4 ph OF 15-7 pf 0.08 wh 


Le 
: ~ 10000 TRANSISTOR 
Veg = +10.5V © UNDER 


0.005 uf TEST 
a , —t © QUTPUT 


3-12 pf H.P 434A. 
— POWER METER 


9 N 9 So , 6 


PNP HIGH SPEED SWITCH AND LOW NOISE AMPLIFIER 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 


GENERAL DESCRIPTION. - The 2N996 is a PNP double-diffused silicon Planar Epitaxial 
Transistor. It is designed for use asa high-frequency ultra lownoise, general purpose transistor 
which will replace germanium units in many applications. This transistor has the desirable 
attributes of low saturation resistance and fast switching Capa onitlen: at currents as high as 100 


ener Sad 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures | 


Storage Temperature | -65°C to +200°C 


Operating Junction Temperature | 200°C Maximum 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 1.2 Watts 
| at 100°C Case Temperature (Notes 2 and 3) 0.68 Watt 
at 25°C Ambient Temperature (Notes 2 and 3) 0.36 Watt 


Maximum Voltages 


Vist |: Collector to Base Voltage ve | -15 Volts 


CBO 
Vero ' Collector to Emitter Voltage (Note 4) -12 Volts 
VeRO | _ Emitter to Base Voltage | -4.0 Volts — 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Characteristic 


DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 


Base Saturation Voltage 


oz 
hj 
ry 


OQ WD 
mM 


Collector Saturation Voltage 
Open Circuit Output Capacitance | 


G20 


| Open Circuit Input Capacitance 
High Frequency Current Gain (f = 100 Mc) 


7 


Collector Cutoff Current 


lego (150°C) Collector Cutoff Current 

NF | Noise Figure (Note 6) 

BV apo Collector Breakdown Voltage 
Verolsust) | Collector to Emitter Sustaining Voltage 

. (Notes 4 and 5) 


Emitter to Base Breakdown Voltage 


p— 


Emitter Cutoff Current 
Oscillator Efficiency (f = 100 Mc) 
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PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-18) outline 


028 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 
Package weight is 0.43 gram 


Test Conditions 


90 pA 
10 yA 


10 mA. 
(pulsed) 


=.10 yA 
0 
10 mA 


een ae nn OE oe ee | 
qa am W®aamaaqgaana 


EAI RC rar LD 
- .  —- lh 
SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


Te -— COLLECTOR CURRENT — mA 


Te - COLLECTOR CURRENT - mA 


IT, - COLLECTOR CURRENT - mA 


TYPICAL COLLECTOR AND BASE CHARACTERISTICS* 


HIGH VOLTAGE 


COLLECTOR CHARACTERISTICS 


"Fe LE [ioe 
eer ee LL 
rie os 
LEGRECLZ A, 
peer itt 
feel 
ne aoe ee a 
(ite eet 
Senninaas a 
eee 
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eee 
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(eer rey 
Eee el 
282 esi 
a8= all 
eee ir 
ae eel 
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| 
| 
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Vee — COLLECTOR VOLTAGE - VOLTS 


I, - COLLECTOR CURRENT - mA 


I, - COLLECTOR CURRENT - mA 


Ic ~ COLLECTOR CURRENT -mA 
' i 1 


SATURATION REGION 


COLLECTOR CHARACTERISTICS 
0 


ama 


caw 


' 
{ 


a/ 


*Single family characteristics on Transistor Curve Tracer. 


hre- FORWARD CURRENT TRANSFER RATIO 


_ PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


120 


ee tent tee fH 
ee ce ie 


Te - COLLECTOR CURRENT - mA 


~ FORWARD CURRENT TRANSFER RATIO 


hee 


PULSED DC CURRENT GAIN 
VERSUS TEMPERATURE 


Vcg=—- 1.0 Volt 
Ic =~50 mA 


T) - JUNCTION TEMPERATURE -°C 
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I, - COLLECTOR CURRENT - ma 
| t 


Ic - COLLECTOR CURRENT — mA 
i 1 


I¢ - COLLECTOR CURRENT - mA 
t 1 i] i] 


Icgq- COLLECTOR TO BASE CURRENT - pA 
at 


BASE CHARACTERISTICS 


nae 
-60mA 


COLLECTOR-BASE DIODE REVERSE 
CURRENT VERSUS TEMPERATURE 
x) 


y ~ JUNCTION TEMPERATURE -°C 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR SATURATION VOLTAGE 
___NERSUS COLLECTOR CURRENT 


Voge (Sat) - COLLECTOR SATURATION VOLTAGE - mv 
t t i 


‘Ig > COLLECTOR CURRENT - mA 


RISE AND DELAY TIMES 
VERSUS TEMPERATURE 


TIME ~ nsec 


00-50 0 50 100 150 
T,- JUNCTION TEMPERATURE ~°C 


STORAGE AND FALL TIMES 
VERSUS TEMPERATURE 


TIME - nsec 


50 


he - JUNCTION TEMPERATURE -°C 


CONTOURS OF CONSTANT 
GAIN BANDWIDTH PRODUCT (f;) 


HULL | 
HAM 


- — COLLECTOR VOLTAGE - VOLTS. 
: . ! 


Vee 


~ =5 — =10 -50 ~i00 ~-500 
7 ~ COLLECTOR CURRENT - mA — 


-RISE- TIME -nsec 


tr 


tp- FALL TIME -nsec 


~ SMALL SIGNAL CURRENT GAIN 


Nee 


BASE SATURATION VOLTAGE 


“1c=101g 


| mA 
ate zl 


rr LY | Lal VA 


Ap aahizaill 
ero 
PrP 


ae COLLECTOR CURRENT - mA 


RISE TIME VERSUS TURN 
ON BASE CURRENT — 


I, - TURN ON BASE CURRENT -mA 


FALL TIME VERSUS 
| 2a Se BASE bec 


1p, ~TURN ON BASE CURRENT- mA 


SMALL SIGNAL CURRENT 
GAIN AT 20 MC VERSUS 
COLLECTOR CURRENT 


> 
— 
Lal 
ee: 
mi 
- 


“tg - COLLECTOR CURRENT - mA 
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_ VERSUS me ao , 


ales 
| ae 


CAPACITANCE .- pf | 


- DELAY TIME-nsec 


te 


-STORAGE TIME - nsec 


ts 


ONF=NOISE FIGURE - db 


INPUT AND OUTPUT CAPACITANCE 


a —_ REVERSE BIAS VOLTAGE 


REVERSE BIAS VOLTAGE - VOLTS 


DELAY TIME VERSUS 
TURN ON BASE CURRENT 


ry 


-TURN ON BASE CURRENT- mA 


STORAGE TIME VERSUS 
TORN ON BASE CURRENT 


Tp, 


ENE ACN 
JONCCIY ATS 


£ er ON BASE CURRENT ~ mA 


NOISE FIGURE VERSUS 
COLLECTOR CURRENT 


I, 


-5 10 -20 -50 -100 200 -500 -1000 
~ COLLECTOR CURRENT - wA 


LO mA 


CHARACTERISTICS RELATIVE TO VALUE AT I¢ 


_ FAIRCHILD TRANSISTOR. 2N991 Be Ee 


SMALL SIGNAL CHARACTERISTICS (f=1 KC) 


SYMBOL CHARACTERISTIC © TYP. 
hiv Input Resistance 27 
7.0 

hob Output Conductance aoe 
hep | Voltage Feedback Ratio ‘ 
hie Input Resistance | 2.0 
| 800 

Noe Output Conductance 40 
200 

Nre Voltage Feedback Ratio aE 
hie Small Signal Current Gain 70 
105 


COMMON EMITTER CHARACTERISTICS 


=25°C 


ei 
a a 
eee! 


CHARACTERISTICS RELATIVE TO VALUE AT T 


-05 -10 -2 


-5 -10 ~20 ~50 


Ie-COLLECTOR CURRENT - mA T ~ JUNCTION TEMPERATURE -°C 


UNITS 


ohms 
ohms 
umhos 
umhos 
x10“ 
xl10°* 
K ohms 
ohms 
umhos 
umhos 
x10°* 
x10°* 


TEST CONDITIONS 


c= 1.0 mA 
lc= 5.0 mA 
lc=1.0mA 
lc= 5.0 mA 
lcm 1.0 mA 
lc= 5.0 mA 
Ic=1.0 mA 
lc=5.0 mA 
lc= 1.0 mA 
lc=5.0 mA 
lc=1.0mA 
lc= 5.0 mA 
le= 1.0 mA 
lo= 5.0 mA 


I, -COLLECTOR CURRENT ~ mA 


CHARACTERISTICS RELATIVE TO VALUE AT T= 25°C 


100 MC OSCILLATOR EFFICIENCY CIRCUIT 


0.4 wh 
Leeds 
TRANSISTOR 
1K. UNDER 
Vep= + 11 V 0 - JEST 


NOTES: 


(1) 
(2) 
(3) 


(4) 
(5) 
(6) 


0.005 pf 


O Voe= -7OV 


4-30 pf 


OUTPUT 


HP 434A 
3-I2pf poweR METER 


These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 


These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 146°C/Watt (derating factor of 6.85mW/°C); junction-to- 


ambient thermal resistance of 486°C/Watt (derating factor of 2.06 mW/°C). 
Rating refers to a high current point where collector-to-emitter voltage is lowest. 
Pulse Conditions; length = 300 psec; duty cycle = 1%. 


f = 1 Kc; Power Bandwidth of 200 cps, Rg = 2K, 


2-15 


Vop= —5.0V 
Ves= —-5.0V 
Vee= —5.0V 
Vos= —5.0V 
Vos= —5.0V 
Ves= —5.0V 
Vee —5.0V. 
Vce= —5.0V 
Vee= —5.0V 
Vee= —5.0V 
Vee= —-9.0V 
Vee= —5.0V 
Vee= —5.0V 
Voe= —5.0V 


COMMON BASE CHARACTERISTICS 


| LP 
Le 


ys - JUNCTION TEMPERATURE -°C 


\ 


ros) 
= 
fee) 
rf] 
endl =. 2 
co co oO 
< 


NPN LOW STORAGE TYPE 


DIFFUSED SILICON TRANSISTOR 


Low STO RAG E TIME — co re eimes and low saturation veltags make the 2N1252_ 


ideal for all types of saturated circuitry from low logic levels to 42 ampere core driving levels. 
These units make 5 mc saturating switching circuits possible. Turn off time at 150 mA is 
guaranteed less than 150 millimicroseconds. Total switching times are typically 100 milli- 
microseconds a 500 mA. 


BROAD OPERATING RANGE AND HIGH RELIABILITY— Power rating is 2 watts 
dissipation at 25° C. case temperature. At 150 mA, the base-on voltage is 1.3 volts and maxi- 
mum saturation resistance is 10 ohms. 


ABSOLUTE MAXIMUM RATINGS (25° C.) [Note 1] 


VCBO = Collector to base voltage 30v 
VCER © | — Collector to emitter voltage (Rpg <109) [Note 2] 20v 
VEBO 3 - Emitter to base voltage , 5V 

| Total dissipation at case temperature 25° C. [Note 3] |  2watts 

at case temperature 100° C. 1 watt 

at free air temperature 25° C. _ | 0.6 watt 


EEC Unica CHARACTERISTICS (25° C.) 


SYMBOL 3 “CHARACTERISTIC | . TYPICAL 


D. C. pulse current gain [Note 4] 
Base Saturation voltage 
Collector saturation voltage 


Small signal current gain 
at f=20mc 
Collector capacitance 


Collector cutoff current 


Turn off time 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-5) outline 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 


TEST CONDITIONS 
lo=150mA Vc=10V 
lo=1L50mA Ip=15mA 
IG=150mA Ip=15mA 
Ic= 50mA Vc=10V 


Ie= OmA Vc=10V 
Vo= 20V T= 25°C. 
Ve= 20V . T=150° C. 

Ie =150mA lp,=15mA 
Inpo= 5mA R, =402 
Pulse width = 10 “sec 


Copyright 1961 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 


NOTES: 
(1) The maximum ratings are limiting absolute values above which life or satisfactory performance may be impaired. 
(2) Rating refers to a high current point where collector-to-emitter voltage is lowest. 


(3) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 75°C/watt (derating factor of 13.3 mw/ °C). 


(4) Pulse conditions: length = 300 us.; duty cycle <1%. 
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== FR = Ht = 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


NPN LOW STORAGE TYPE 


DIFFUSED SILICON PLANAR* TRANSISTOR 
FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N2845 


LOW STORAGE TIME — Low storage times and low saturation voltage make the 2N1253 
ideal for all types of saturated circuitry from low logic levels to 4% ampere core driving levels. 
These units make 5 MHz saturating switching circuits possible. Turn off time at 150 mA is 
guaranteed less than 150 ns. Total switching times are typically 100 ns at 500 mA. 


ABSOLUTE MAXIMUM RATINGS (25° C.) [Note 1] 


VCBO _ Collector to base voltage 30v 
VCER me Collector to emitter voltage (Rp, £102) [Note 2] 20v 
VEBO — Emitter to base voltage | 5v 
Total dissipation at case temperature 25° C. [Note 3] 2 watts 
at case temperature 100° C. 1 watt 
at free air temperature 25° C. 0.6 watt 


ELECTRICAL CHARACTERISTICS (25° C.) 


SYMBOL CHARACTERISTIC ‘ TYPICAL 


D. C. pulse current gain [Note 4] 
Base saturation voltage 
Collector saturation voltage 
Small signal current gain 

at f=20MHz 
Collector capacitance 


Collector cutoff current 


Turn-off time 


NOTES: 
(1) The maximum ratings are limiting absolute values above which life or satisfactory performance may be impaired. 
(2) Rating refers to a high current point where collector-to-emitter voltage is lowest. 


PHYSICAL DIMENSIONS 


in-accordance with 


4EDEC (TO-5) outline 


370 
335 DIA. 


3 LEADS 
019 
016 DIA. 


BASE 


COLLECTOR 


NOTES: All dimensions in inches 
Leads are gold- slated Kovar* 
Leads No. 3 internally connected to case 
Package weight is 1.23 grams 


TEST CONDITIONS 
Ic=150mA Ip=15mA 
|c=150mA Sai 


Vo= 20V = 25°C. 
Vco= 20V T=150° C. 
Ilc=10mA_ 1_p,y=10mA 
IB2= SmA- R,_=402 
Pulse width=10 ys 


* Planar is a patented Fairchild process. 


(3) These ratings give a maximum junction temperature of 175°C. and junction-to-case thermal resistance of 75°C. /watt (derating factor of 13.3 mw/°C.). . 


(4) Pulse conditions: length = 300us.; duty cycle == 1%. 
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FAIRCHILD 


SEMICONDUCTOR 


. * . 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT: CORPORATION 


2N1708 
NPN HIGH- SPEED SWITCH | 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 


FOR IMPROVED | 

| | >. PERFORMANCE SEE | 

| es a : ce 2N2368, 2N2369 
GENERAL DESCRIPTION - The Fairchild 2N1708 is an NPN silicon PLANAR epitaxial transistor designed OR 2N2369A 

specifically for high-speed, low-power saturated switching applications. | 

| | | PHYSICAL DIMENSIONS 

in accordance with | 

JEDEC (TO-46) outline 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


. 195 
DIA. 
178 230 
Maximum Temperatures) ne | rz DIA 
c--040 MAX. 
SEATING PLANE 


-65°C to +300°C 
175°C Maximum 
235°C Maximum 


Storage Temperature 


3 LEADS 500 MIN. 


mm (1G_1 


Operating Junction Temperature 


Lead Temperature (Soldering, 10 second time limit) 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 1.0 Watt 
at 25°C Ambient Temperature (Notes 2 and 3) 0.3 Watt 
Maximum Voltages and Current 
VceBo coer one Base Voltage 25 Volts NOTES: i eioeraspcdioet 
Vero Collector to Emitter Voltage (Note 4) 12 Volts 
VeRO Emitter to Base Voltage 3.0 Volts : 
In Collector Current 200 mA 
ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) | 
Symbol | Characteristic | Min. Max. Units Test Conditions | 
Dep DC Current Gain 20 © Tq = 10mA Vor = 10 V 
Vip lsat) Base Saturation Voltage 0.7 0.9 Volts Ia = 10mA I, = 1.0 mA 
Vv 5 (sat) Collector Saturation Voltage : 7 0.22 Volts I, = 10mA I, = 10 mA 
Vaplsat) Collector Saturation Voltage. | 0.35 Volts In = 50mA I, = 5.0 mA 
hee High Frequency Current Gain (f = 100 mc) 2.0 I, = 10mA Vor = 10 V 
InB0 Collector-Base Cutoff Current 0.025 LA I = 0 Von = 15 V 
Io B0 (150 C) Collector-Base Cutoff Current | 15 uA In = 0 Vop = 15 V 
logy (100 C) Collector Cutoff Current 15 | uA Vor= 10 V Vor = 0.25 V 
BVano Collector to Base Breakdown Voltage 25 Volts I = 0 Io = 100 yA 
Vero lsust) Collector to Emitter Sustaining Voltage 12 Volts In = 0 Io = 10 mA 
(Notes 4 and 5) (oiled) 
BVEBO Emitter to Base Breakdown Voltage 3.0” ; . mols | Io = 0. I = 100 pA 
C ob Output Capacitance (f = 140 kc) | 6.0 pf In 3 0 Von = 10 Vv | 
T Charge Storage Time Constant (Note 6) 20 nsec Io —~10mA Ib, —~ 10mA, Io —~-10 mA. 
Turn On Time (Note 6) 40 nsec In —~10mA I —~ 3.0mA, Ip.~ -1.0 mA 
t oft Turn Off Time (Note 6) 75 nsec Ia ~10mA, Ty = 3.0mA, eta -1.0mA 
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Copyright 1963 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 


-AIRCrRILGM 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 175°C and junction-to -case thermal resistance of 150°C /Watt (derating factor of 6.67 mW/°C; junction-to- 
ambient thermal resistance of 500°C /Watt (derating factor of 2.0mW/°C). 


(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. 
(5) Pulse Conditions: length <6.0 msec; duty cycle <30%,. 


(6) See test circuit for exact values of Ila tay and IB, 
Seve PULSE 
8.1uf GENERATOR 
B09, VOLTAGE 
| (Vin) 
§02 5002 919 
|INPUT WAVE FORM 
0.0025nf | | 0.0025uf | 
e O + 
VIN | VouT , 
O (NOTE 2) | a. a 5. (NOTE 3) 97 OUTPUT : 
| , VOLTAGE —— 10% 
Vege TV Vec= 10V x—ts 
—9 (NOTE 1) P —(NOTE 1) ] TIME 
4 | OUTPUT WAVE FORM 
NOTES: | 


(1) Input voltage (Vin) obtained from a pulse generator having an output impedance of 50 ohms. V_,, rise time <1 nsec; pulse duration >300 nsec, and duty factor <2%. 


IN 
(2) Input and output waveforms, shown above, monitoredby means of asampling oscilloscope or cther indicating device having rise time <0.5 nsec, input capacitance 


of probe <2.5 pf with shunt resistance > 1000 ohms. 


CIRCUIT USED TO MEASURE STORAGE TIME (Ts). | 


10% 


INPUT WAVE FORMS 


ton 
Vin = +20V 
Vep= —3.3V 


Vout 


(NOTE 3) 


(NOTE 1) 


OUTPUT WAVE FORMS 


NOTES: 


(1) With certain types of power supplies, it may be necessary to connect 25-uf decoupling capacitors across the power-supply terminals for Voc and Vep° 


(2) Input voltage (Vin) obtained from a generator having an output impedance of 50 ohms. V,,, rise time <1 nsec; pulse duration >300 nsec, and duty factor <2%, 


IN 


(3) Input and output waveforms, shown above, monitored by means ofa sampling oscilloscope or other indicating device having rise time <0.5 nsec, input capacitance a oe 


of probe <2.5 pf with shunt resistance > 3000 ohms. 


CIRCUIT USED TO MEASURE “TURN-ON” TIME (t..) AND “‘TURN-OFF” TIME (tr). 
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FAIRCHILD PNP SILICON PLANAR EPITAX 


HIGH-VOLTAGE, HIGH-FREQUENCY SWIT 


GENERAL DESCRIPTION - The FT1746 is a double-diffused silicon PNP PLANAR epitaxial 
transistor packaged in the JEDEC TO-18 outline. It is specifically designed for digital and analog 
applications requiring high-voltage and high-frequency characteristics in combination. Typical fn 
is 150 mc. | 


ABSOLUTE MAXIMUM RATINGS [ Note 1] 


Maximum Temperatures 


Storage Temperature | -65°C to +200°C 
Operating Junction Temperature 200°C Maximum 
Soldering Temperature (60 seconds time limit) : 300°C Maximum 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature [ Note 2 and 3] | 1.2 Watts 
at 100°C Case Temperature [ Note 2 and 3] 0.68 Watt 
- at 25°C Ambient Temperature 0.36 Watt 


Maximum Voltages 


VeRso Collector to Base Voltage : -~35 Volts 
Vo EO Collector to Emitter Voltage | -30 Volts 
VEBO | Emitter to Base Voltage -4.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic | Min. Max. Units 


DC Pulse Current Gain [Note 5] 

Base Saturation Voltage 

Collector Saturation Voltage 

High Frequency Current Gain (f = 100 mc) 
Output Capacitance 

Input Capacitance 

Collector Cutoff Current 

Collector Cutoff Current 

Collector to Base Breakdown Voltage 


V (sust) Collector to Emitter Sustaining Voltage 
CEO 
[ Note 4] 


BVEBO Emitter to Base Breakdown Voltage 


NOTES: 


_-FT1746 
IAL TRANSISTOR 


CH AND RF AMPLIFIER 


PHYSICAL DIMENSIONS 
_in accordance with 
JEDEC (TO-18) outline 


016 


019 ya hile 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 


Test Conditions 


< 


—{_ 
Q © 

et 
QQ. 8 DW 
Ww bf 


<<< < < 
C) 
wo 


0 
=10uA 


L,=10 mA 
(pulsed) 


— rt 
OQ  & 
“+ ms 
wW 


88) 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 146°C /Watt 
junction-to-ambient thermal resistance of 486°C /Watt (derating factor of 2.1 mW/°C), 
(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 


a") 


(5) Pulse conditions: length = 300 usec; duty cycle = 1%. 


‘Copyright 1963 by Fairchild Semiconductor, 


(derating factor of 6.9 mW/°C); 


a Division of Fairchild Camera and Instrument Corporation 


—-AIRCHILI! 
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SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION ~ 


2N1983 - 2N1984 -2N1985 
NPN SMALL SIGNAL TYPE 


DIFFUSED SILICON TRANSISTORS 


GENERAL DESCRIPTION - These transistors: 2N1983, 2N1984, and 2N1985, are 


double diffused silicon NPN transistors packaged in the popular JEDEC TO-5 outline. 


They are designed to provide high performance in a wide range of small-signal appli- 
cations including AF and RF amplifiers, oscillators and special circuits requiring 


silicon performance and reliability. 


ABSOLUTE MAXIMUM RATINGS 


Maximum Temperatures 


[ Note 1] 


-65°C to +150°C 


+150°C Maximum 


Storage Temperature 


Operating Junction Temperature 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature | Note 2 & 3] 
at 100°C Case Temperature [ Note 2 & 3] 1.0 Watt 
at 25°C Ambient Temperature 0.6 Watt 
Maximum Voltages 
VcBo — Collector to Base Voltage 290 Volts 
a i < 
VcER Collector to Emitter Voltage (R,,,, = 102) [Note 4] 30 Volts 
Vcro — Collector to Emitter Voltage 25 Volts 
VeBo — Emitter to Base Voltage 9.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic Min. Max. Units 


Non-Saturated Base Voltage 
Saturation Resistance 


High Frequency Current Gain 
f = 20 mc 


Output Capacitance 
Collector Cutoff Current 
Collector Cutoff Current 


Collector to Emitter Sustaining 
Voltage (Pulsed) [ Note 4] 


Collector to Emitter Sustaining 
Voltage (Pulsed) [ Note 4] 


Emitter Current 


2.0 Watts 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-5) outline 


aa 


NOTES: Al! dimensions tn inches 
Leads are gold plated kovar 
Collector internatly connected to case 


Test Conditions 


Copyright 1961 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 
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FAIRCHILD 
SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


NOTES: 


(1) These Patiase are limiting values above which the serviceability of any pecivacuat semi- 
conductor device may be impaired. 


(2) These are steady state limits. The factory should be consulted on applications involving 
pulsed or low duty cycle operation. 


(3) These ratings give a maximum junctiontemperature of 150°C and junction-to- -case » thermal 
resistance of 62. 5°C/Watt (derating factor of 16 mW/°C). , 


(4) Rating refers toa high current point where collector-to-emitter voltage is lowest. 


(5) Pulse conditions: length = 300 psec; duty cycle < 1%. 


SMALL SIGNAL 
CHARACTERISTICS (f = 1 kc) 2niges 2Niee4 2NI985 


Symbol Characteristic Min. Max. Min, Max. Min. Max. Test Conditions © 


- Current Gain 19 35 100 15 45. 
80 40 120 20 80 


Input Resistance 20 $380 = 20 30 820 30 
4.0 ’ 8.0 4.0 8.0 


Voltage Feedback Ratio : 9.0 9.0 
| 5.0 5.0 


Output Conductance 1, | 1.0 ee oe 
1.5 2.0 


Input Resistance 1200 


Output Conductance 100 
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2N1986 ¢ 2N1987 
NPN SWITCHES 


DIFFUSED SILICON PLANAR* TRANSISTORS 


GENERAL DESCRIPTION - The 2N1986 and 2N1987 are Double Diffused Silicon NPN Transistors 


packaged inthe JEDEC TO-5 outline. They are designed for high-speed switching, high-frequency PHYSICAL DIMENSIONS 
amplifier applications, and may be used as core drivers, relay drivers, and pulse generators, TEOEE Oe cating 
ABSOLUTE MAXIMUM RATINGS (Note 1) | 310 p 1, | 
335 ; 
Maximum Temperatures 
Storage Temperature -65°C to +150°C a 
Operating Junction Temperature +150°C Maximum a a 
Maximum Power Dissipation : Poet 
016 DIA. 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 2.0 Watts 
| at 100°C Case Temperature (Notes 2 and 3) 1.0 Watt ds 
at 25°C Ambient Temperature 0.6 Watt 2. 
ollector 
Maximum Voltages 
V Collector to Base Voltage 90 Volts 
CBO 3. Hy 
VoER Collector to Emitter Voltage (Ror < 102) (Note 4) 40 Volts wwK a 
VoKo Collector to Emitter Voltage 25 Volts O28 029 
VeRO Emitter to Base Voltage 5.0 Volts —_ re aac ae gol plates over 


Coliector internatly connected to case 
Package weight 1s 1 11 grams 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N1986 2N1987 | 
Characteristic Min. Max. Min. Max. Units Test Conditions 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

Base Saturation Voltage 

Collector Saturation Voltage 

Base Saturation Voltage 

Collector Saturation Voltage 


High Frequency Current Gain 
({ = 20 MHz) 
Output Capacitance 
Collector Cutoff Current 
Tago (+150° C) Collector Cutoff Current 
BVuRo Collector Breakdown Voltage 100 


Vo ER (sust) Collector to Emitter Sustaining Voltage (Note 4) 100 
| C (pulsed) 


VoRo(sust) Collector to Emitter Sustaining Voltage (Note 4) = 100 
: (pulsed) 


BV BO Emitter Breakdown Voltage 


NOTES: . Planar is a patented Fairchild process. 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 

(3) These ratings give a maximum junction temperature of 150°C and junction-to-case thermal resistance of 62.5°C/Watt (derating factor of 16mW/°C). 
(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. 

(5) Pulse conditions: Length = 300 ysec; duty cycle < 1%. 
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88 + 2N198S 
NPN HIGH-VOLTAGE © 


DIFFUSED paneer Be TRANSISTORS. 


GENERAL DESCRIPTION - The 2N1988 and 2N1989 are double diffused silicon NPN transistors packaged in the popular 


JEDEC TO-5 configuration. They are characterized by high breakdown and sustaining voltages. They are designed for use PHYSICAL DIMENSIONS 
. : au fos on na } . in accordance with 
in AC and DC amplifiers ... RF amplifiers and oscillators ... servo amplifiers ... and as relay, core, and drum memory JEDEC (TO-5) outline 


drivers. 


335 
305 DIA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


“G8, 
Maximum Temperatures ~ 
Storage Temperature | -65°C to +150°C 
Ope natine Junction Temperature +150°C Maximum 


Maxam Power Dissipation 
Collector 


Lead No. 3 


Total Didwination at 25°C Case Temperature (Notes 2 & 3) | | 2.0 Watts — 045 
028 029 


at 100°C Case Temperature (Notes 2 & 3) 1.0 Watt saree: saitainamaseanaetes 


Leads are gold-plated kovar 


~ at 25°C Ambient Temperature 0.6 Watt pachancesignigdtarone 


Maximum Voltages 


V Collector to Base Voltage | 100 Volts. 


CBO 
 Vorr Collector to Emitter Voltage (R,,,, S 10%) (Note 4) _ 60 Volts 
Vor O Collector to Emitter Voltage | 45 Volts 
VERO | Emitter to Base Voltage | » * 5.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C) 
_ | | : ~2N1988 2N1989 
Characteristics Min. Max. Min. Max, Uni Test Conditions 
DC Pulse Current Gain 
Base Saturation Voltage 
Collector Saturation Voltage 


< 
ou w 
3 


High Frequency Current Gain 
(f = 20 MHz) 


Output Capacitance 


Q 
se) 


Collector Cutoff Current 
cBoltl 50°C) Collector Cutoff Current 


(sust) Collector to Emitter Sustaining (Note 4) 
Voltage (pulsed) 


Q 
89) 


Xa < << 
Q . 
89) 


ae?) 
ry 


VCER 


~(sust) Collector to Emitter Sustaining (Note 4) 


"CEO Voltage (pulsed) - 


< 


TzBO aa punrent 
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2N1988 © 2N1989 FAIRCHILD TRANSISTORS 


SMALL SIGNAL CHARACTERISTICS (f = 1 kHz) 


2N1988 2N1989 
Symbol Characteristics Min. Max. Min. Max. Units Test Conditions 
heg . Small Signal Current Gain 20 100 10 Tn = 1.0 mA Vor = 5.0 V 
ha Input Resistance 20 30 20 30 #£=ohms In = 10 mA Va, = 5.0 V 
Hes Voltage Feedback Ratio 1.5 15 x10 1, = 1,0 mA Vou = 5.0: ¥ 
bob Output Conductance | 1.0 1.0 pmho Io = 1.0 mA Vop = 5.0 V 
NOTES: 


1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 

3. These ratings give a maximum junction temperature of 150°C and junction-to-case thermal resistance of 62.5°C/Watt (derating factor of 16 mW/°C),. 
4, Rating refers to a high current point where collector-to-emitter voltage is lowest. 

5. Pulse conditions: length = 300 usec; duty cycle <1%. 
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Co 2 ee : 2N1990 
NPN NEON TUBE AND NIXIE® DRIVER 
DIFFUSED SILICON PLANAR* TRANSISTOR 


GENERAL DESCRIPTION - The 2N1990 is a double diffused silicon NPN transistor packaged in the popular JEDEC TO-5out- . 


line. The high breakdown voltage and low saturation voltage, plus diffused silicon performance and reliability, characterize 


PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-5) outline 


.370 
"435014. 
i 


it as an ideal unit for neon tube and nixie driver applications. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


3 LEAOS A 1.5 MIN. 
019 
u16 DIA. ] | | 


Storage Temperature | | ) - -65°C to +150°C 


Operating Junction Temperature . oe — +150°C Maximum 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature (Notes 2 & 3) 2.0 Watts ee ee er ee 
| at 100°C Case Temperature (Notes 2 & 3) 1.0 Watt Consskes Srortety carrito twiceke 
at 25°C Ambient Temperature 0.6 Watt 


Maximum Voltages 


Vopo Collector to Base Voltage 100 Volts 
VeRO Emitter to Base Voltage . 3.0 Volts 


ELECTRIC AL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic j Test Conditions 


hop DC Pulse Current Gain (Note 4) 
Vpp sat) Base Saturation Voltage 

Vop (sat) Collector Saturation Voltage 

I Cutoff Current, Reverse Bias 


CEX 
logy (+ 50°C) Cutoff Current, Reverse Bias 


*Planar is a patented Fairchild process, 


NOTES: 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation, 

3. These ratings give a maximum junction temperature of 150°C and junction-to-case thermal resistance of 62.5°C/Watt (derating factor of 16mW/°C), 
4, Pulse Conditions: length = 300 us ; duty cycle <1%. 


NIXTE ® _ Registered Trade Mark Burroughs Corporation, 


F-AIRCrFIILM 
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2N1990 FAIRCHILD TRANSISTOR 


TRANSISTORIZED NIXIE ® INDICATOR 


NIXIE® TUBE 
TYPE 6844 A 
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R, = 10k2 
OB+=170V 


2N2008 


NPN MEDIUM POWER AUDIO AMPLIFIER 


SILICON PLANAR* TRANSISTOR 
FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N3114 


GENERAL DESCRIPTION- The Fairchild 2N2008 is an NPN silicon PLANAR transistor designed primarily for. 


' large-signal, medium-power audio applications. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


PHYSICAL DIMENSIONS 
in accordance with 
~ JEDEC (TO-5) outline 


370 
_ 1305014. 


Maximum Temperatures ee 

Storage Temperature in i, -  . =65°C to 200°C Seati 

g p pisne: f 
Operating Junction Temperature . 200°C Maximum 
. 3 LEADS 

Maximum Power Dissipation | Ps } O13 Dia. | | | 

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 3.0 Watts 

at 25°C Ambient Temperature (Notes 2 and 3) © 0.8 Watt 


Maximum Voltages and Current 


VeRO Collector to Base Voltage . | . 175 Volts — 

Voro Collector to Emitter Voltage (Note 4) 110 Volts 

VEBO Emitter to Base Voltage ; 8.0 Volts 

To Collector Current = . . 500 mA tia 


'028 029 


NOTES: All dimensions in inches 
' Leads are gold-plated kovar 
Collector internally connected to case 


— ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


Characteristic Test Conditions 


DC Pulse Current Gain (Note 5) 
DC Current Gain . 
DC Current Gain 


Base Saturation Voltage 


CMe MoMoMeR 
wb wo Ss 


Collector Saturation Voltage 
Input Resistance (f = 1 kHz) 
Input Resistance (f = 1 kHz) 
Output Conductance (f = 1 kHz) 
Output Conductance (f = 1 kHz) 
Voltage Feedback Ratio (f = 1 kHz) 
Voltage Feedback Ratio (f = 1 kHz) 

- Small Signal Current Gain (f = 1 kHz) 
Small Signal Current Gain (f = 1 kHz) 
High Frequency Current Gain (f = 20MHz) 


aOaQaadaadaaada 
HARB wee 


Collector-Base Cutoff Current 100 
100 
10 

100 


Collector to Emitter Sustaining Voltage 10 
(Notes 4 and 5) © (pulsed) 


= 100 


Q 
to 


Collector-Base Cutoff Current 


Sa ar er ee ae ear ae ee 
8) 


Output Capacitance (f = 1.0mc) 


Q 
w 


Collector to Base Breakdown Voltage 


06 Re C3 C3 C7 3 > C3 3 2 3 3 3 | 


aS 
aa 


4 
Q 


Emitter to Base Breakdown Voltage 


NOTES * Planar is a patented Fairchild process. 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. : 


(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 58.3°C/watt (derating factor of 17.2mW/°C); 
junction-to-ambient thermal resistance of 219°C/watt (derating factor of 4.56mW/°C). 


(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. 
(5) Pulse Conditions: length = 300wsec; duty cycle = 1%. 


FAIRCHILD 


SEMICONDUCTOR 
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2N2049 « 2N2645 
NPN LOW NOISE, HIGH GAIN 


DIFFUSED SILICON PLANAR* TRANSISTORS 


GENERAL DESCRIPTION - The 2N2049 and 2N2645 are designedfor use in abroad range 
of amplifier and oscillator circuits where Planar performance is desirable. These 


PHYSICAL DIMENSIONS 
transistors provide useful gain over more than five decades of collector current with low eee aig grass with 
leakage and very low noise. These characteristics together with a 35 megacycle alpha JEDEC (TO-5) outline FEDEC (TO:38) ne 

“on DIA. 
cutoff at one milliampere make them particularly suitable for low-level broad-band input 37045, 209 


.335 


stages such as TV camera preamplifiers, transducer preamplifiers, and null detectors. 


The very low corner (typically 220 Hz at 10 A) substantially reduces 1/f noise in such aT 
applications as tape recorder preamplifiers, digital voltmeters, audio systems andservo 


500 MIN. 
amplifiers. ; : | | | 


ABSOLUTE MAXIMUM RATINGS (Note 1) Collector 


Maximum Temperatures 
Storage Temperature -65°C to +300°C 
Operating Junction Temperature 200°C Maximum oe _ Lee ae gal ited Kova 
; Paes ead No. 3 internally connected to case 
Maximum Power Dissipation 2N2645 2N2049 wer pe? cere eee 
Total Dissipation at 25°C Case Temperature 1.8 Watts 3.0 Watts NOTES: All dimensions in inches 
(Notes 2 and 3) . Coie ine ky cores to case 
Total Dissipation at 100°C Case Temperature 1.0 Watt 1.7 Watts Package weight is 1.1 grams 
(Notes 2 and 3) 
Total Dissipation at 25°C Ambient Temperature 0.5 Watt 0.8 Watt 
t 
Maximum Voltages 
Vero Collector to Base Voltage 75 Volts 75 Volts 2N2049 2N2645 
V Collector to Emitter Voltage (R,,,, <10) 50 Volts 50 Volts 
CER BE- 
(Note 4) 
VERO Emitter to Base Voltage 7.0 Volts 7.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Characteristic Min. Typ. Max. Units Test Conditions 


< 
Q 
3) 


Narrow-Band Noise Figure (Note 5) 
Narrow-Band Noise Figure (Note 6) 


Q 
ic) 


Broad-Band Noise Figure (Note 7) 


Q 
Bi 


Narrow-Band Noise Figure (Note 8) 
DC Pulse Current Gain (Note 9) 
DC Current Gain 
DC Current Gain 

Ver (sat) Base Saturation Voltage 


a a 
BI 


Q 
By 
—~a<s<s< <4 <4 < 


<<< << 
Q 
ie3| 


— Mm 
wm Ww 


Vo p (sat) Collector Saturation Voltage 
High Frequency Current Gain (f = 20MHz) 
Output Capacitance 


AQaadadacaaadn 


Q a 
Oo 


Input Capacitance 


ty 
v8) 


Collector Cutoff Current 
(150°C) Collector Cutoff Current 
Collector to Base Breakdown Voltage 


Q 
18°) 


0 
0.1 mA 


= 100 mA 
(pulsed) 


= 0 
= 0 


<<< < < 


Topo 


= = et et 
Q 
ow 


Q on mas 
a 


‘Collector to Emitter Sustaining Voltage 
(Note 4) 


Emitter to Base Breakdown Voltage 


— 
Q 


oll 


Emitter Cutoff Current 


*Planar is a patented Fairchild process. 
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ke eee __FAIRCHILD TRANSISTORS 2N2049 « 2N2645 
ce _SMALL SIGNAL CHARACTERISTICS (f=1kHz) 


Characteristic Min Typ. Max. Units - Test Conditions 
Input Resistance | 24 27 34 Ohms I, = LO mA Vo, = 5.0 V 
Output Conductance — 0.1 — 0,17 . 0.5 umho In = 10 mA Vo, = 5.0 V 
Voltage Feedback Ratio 1.25 5.0 x1074 I, = 10 mA Vog = 5.0 V 
Small Signal Current Gain 75 110 Io = 1.0 mA Vor = 5.0 V 
Input Resistance : - 4,4 - | kOhms I, = 10 mA Vo, = 5.0 V 
Output Conductance 23.8 . umho To = 1.0 mA Vor = 5.0 V 
Voltage Feedback Ratio 7.3 gg I, = 10 mA Veg = 5.0 V 


NOTES: | 
(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 
(2) .These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 58,3°C/Watt (derating factor of 17.2 mW/°C) for the 2N2049 
and 97,2°C/Watt (derating factor of 10.3 mW/°C) for the 2N2645. , 


(4) Rating refers toa high current point where collector-to-emitter voltage is lowest. 


(5) f = 10kHz;R, = 2k; Power Bandwidth of 2kHz. 

(6) f = 1kHZ;R, = 2kQ; Power Bandwidth of 200 Hz. 

(7) Rg = 10k; Power Bandwidth of 15.7kHzwith 3-dBpoints at 10 Hzand 10 kHz. 
(8) £ = 100 Hz; Rg = 2k; Power Bandwidth of 20 Hz. 
(9) Pulse Conditions: length = 300 us ; duty cycle = 1%. 


Ss 
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2N2192 - 2N2192A - 2N2192B 
NPN HIGH-SPEED, HIGH-CURRENT SWITCHES 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 


FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N2297 


GENERAL DESCRIPTION - The Fairchild 2N2192, 2N2192A, and 2N2192B are NPN silicon PLANAR epitaxial transistors designed 


for use in high-speed, high-current switching applications. . PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-5) outline 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures . ee 


Storage Temperature -65°C to +300°C 
Operating Junction Temperature ~65°C to +200°C nae 
Lead Temperature (Soldering, No Time Limit) 300°C Maximum peating 
Maximum Power Dissipation . 3 LEADS 1.5 MIN. 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 2.8 Watts O1EDIA. | | l | 
at 100°C Case Temperature (Notes 2 and 3) 1.6 Watts 
at 25°C Ambient Temperature (Notes 2 and 3) 0.8 Watt canes 
Maximum Voitages and Current 
Collector 
Vopo Collector to Base Voltage 60 Volts 
Voro Collector to Emitter Voltage (Note 4) 40 Volts 
| VERO Emitter to Base Voltage 5.0 Volts 
I Collector Current 1.0 Amp 


Cc 
: .028 .029 
| NOTES: All dimensions in inches 


Leads are go!d-piated kovar 
Collector internally connected to case 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


Characteristic . : in. : Test Conditions 


DC Pulse Current Gain (Note 5) 

DC Current Gain 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Current Gain 

DC Pulse Current Gain (Note 5) 

DC Current Gain 

Collector Saturation Voltage 2N2192 
Collector Saturation Voltage 2N2192A 
Collector Saturation Voltage 2N2192B 


a0 


Base Saturation Voltage 
High Frequency Current Gain (f = 20 mc) 
Output Capacitance (f = 1.0 mc) 
Collector Cutoff Current 
Collector Cutoff Current . 
Emitter Cutoff Current = f 

10 LA 
Collector to Emitter Sustaining Voltage = 25 mA 

(Notes 4 and 5) (pulsed) 

Emitter to Base Breakdown Voltage ; = 100 uA 


Collector to Base Breakdown Voltage 


Len cere oe UE oe UE oe oe BE oe Eo oo | 
Qo oa 8B memadqdqnaqqteaqaqaaqaaqaaa 


Fall Time See Figure 1 
Rise Time See Figure 1 


Storage Time See Figure 1 


Copyright 1963 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 
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-1V 


+7.) , Vai 
Scope Input: 
R = 10 Meg 


C= 11.5 pf 


+ 10 

USec 
t. = 20 nsec 
t = 20 nsec 


Rgen = 50 22 


FIGURE 1 


NOTES: 


(1) 
(2) 
(3) 


(4) 
(5) 


These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 62.5°C/Watt (derating factor of 16mW/°C), junction-to- 
ambient thermal resistance of 219°C/Watt (derating factor of 4.56 mWw/°C). 


Rating refers to a high-current point where collector-to-emitter voltage is lowest. 


Pulse Conditions: length < 300 usec, duty cycle < 2%. 


Fairchild cannot assume responsibility for use of any circuitry described. No circuit patent licenses are implied. 
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2N2193 - 2N2193A -2N2193B 
NPN HIGH-SPEED HIGH-CURRENT SWITCHES — 


SILICON PLANAR* EPITAXIAL TRANSISTORS 


FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N3108 


PHYSICAL DIMENSIONS 
GENERAL DESCRIPTION - The Fairchild 2N2193, 2N2193A, and 2N2193B are NPN silicon PLANAR epitaxial transistors in accordance with 


designed for use in high-speed, high-current switching applications. JEDEC (TO-5) outline 


27914, 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature -65°C to +300°C 
Operating Junction Temperature -65°C to +200°C 
Lead Temperature (Soldering, No Time Limit) 300°C Maximum 019 5 
Maximum Power Dissipation penne 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 2.8 Watts 
at 100°C Case Temperature (Notes 2 and 3) 1.6 Watts 
at 25°C Ambient Temperature (Notes 2 and 3) 0.8 Watt 
‘ 7 Collector 
Maximum Voltages and Current 
Vono Collector to Base Voltage 80 Volts 
CEO Collector to Emitter Voltage (Note 4) 50 Volts 
VeRO Emitter to Base Voltage | 8.0 Volts 
Io Collector Current 1.0 Amp 


NOTES: Ai! dimensions in inches 
Leads are gold-plated kovar 
| Collector internally connected to case 


ELECTRIC AL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


Symbol Characteristic Min. Max. Units Test Conditions 


DC Pulse Current Gain (Note 5) 
DC Current Gain 
DC Pulse Current Gain (Note 5) 
DC Current Gain 
DC Pulse Current Gain 
DC Pulse Current Gain 
DC Current Gain 
Collector Saturation Voltage 2N2193 
Collector Saturation Voltage 2N2193A 
Collector Saturation Voltage 2N2193B 
Base Saturation Voltage 
hee High Frequency Current Gain (f = 20 MHz) 
Cobo Output Capacitance (f = 1.0 MHz) 


IoBo 
Inno (150°C) Collector Cutoff Current 


Le BO Emitter Cutoff Current 


BVcBO 
Vorolsust) Collector to Emitter Sustaining Voltage 
(Notes 4 and 5) 


Emitter to Base Breakdown Voltage 
Fall Time See Figure 1 
Rise Time See Figure 1 


Storage Time See Figure 1 


— 

aQ a 
tl 
QO 
3) 


onn®) 


<< < < < < < 
aq aa 
mM mH 


oae aw og 
woo mH 


Collector Cutoff Current 


QD? 
ow 


<<< < < 
Q 
ow 


ty 
w 


Collector to Base Breakdown Voltage - 


Qo oF memaqdgegaaQaQagaaadqieaqaaaa 
ie 


— — poomt — -— Looml — pont — — _— — pm * pong — a 


— bent 
w 


* Planar is a patented Fairchild process. 
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+15V— 


—<10 
me USEC 
t 20 nsec 512 
20 nsec 


tf 
Ragen = 502 


FIGURE 1 


NOTES;, 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


(2) These are steady state limits: The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 62.5°C/watt (derating factor 
of 16 mW/°C); junction-to-ambiént thermal resistance df 219°C/watt (derating factor of 4.56 mW/°C}. 


. (4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 


(5) Pulse Conditions: length < 300 usec: duty cycle < 2%. 
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Vout 


Scope Input: 
R = 10 Megohms 


C=11.5 pF 


2 N 219 4. 2 N 2194A -2N219 946 


NPN HIGH-SPEED, HIGH-CURRENT SWITCHES 


SILICON PLANAR EPITAXIAL TRANSISTORS 


GENERAL DESCRIPTION - The Fairchild 2N2194, 2N2194A, 


and 2N2194B are NPN silicon PLANAR 


transistors designed for use in high-speed, high-current switching applications. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature 
Operating Junction Temperature 


Lead Temperature (Soldering, No Time Limit) 
Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 
at 100°C Case Temperature (Notes 2 and 3) 
at 25°C Ambient Temperature (Notes 2 and 3) 


Maximum Voltages and Current 


Vopo Collector to Base Voltage 

Vero Collector to Emitter Voltage (Note 4) 
VERO Emitter to Base Voltage 

ly Collector Current 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Symbol Characteristic 
hyp DC Pulse Current Gain (Note 5) 
hep DC Pulse Current Gain (Note 5) 
her DC Current Gain 
her DC Pulse Current Gain (Note 5) 
Vop(sat) Collector Saturation Voltage 2N2194 
Vor (sat) Collector Saturation Voltage § 2N2194A 
Vop(sat) Collector Saturation Voltage § 2N2194B 
Vip (sat) Base Saturation Voltage 
Nee High Frequency Current Gain (f = 20mc) 
Cob Output Capacitance (f = 1mc) 
loBO Collector Cutoff Current 
Topo (t50°C) Collector Cutoff Current 
TBO Emitter Cutoff Current 
BV GRO Collector to Base Breakdown Voltage 
Vorolsust) Collector to Emitter Sustaining Voltage 

(Notes 4 and 5) 

BV BO Emitter to Base Breakdown Voltage 
te Fall Time 
L, Rise Time 
te Storage Time 
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Min. Max. 

20 +60 

15 

15 

12 
0.35 
0.25 
0,18 
1.3 

2.5 
20 
10 
25 
50 

60 

40 

5.0 
50 
70 
150 
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epitaxial 


-65°C to +300°C 
-65°C to +200°C 
300°C Maximum 


2.8 Watts 
1.6 Watts 
0.8 Watt 
60 Volts 
40 Volts 
5.0 Voits 
1.0 Amp 
Units 
Io 
xe 
I 
Cc 
Io 
Volts Ia 
Volts Io 
Volts Io 
Volts Ia 
<o 
pf I. 
nA In 
LA In 
nA In 
Volts Io 
Volts Ig 
Volts Ip 
nsec 
nsec 
nsec 


FOR 


Test Conditions 


IMPROVED PERFORMANCE 
SEE FAIRCHILD 2N2297 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-5) outline 


Tr 370 
; 335, DIA 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 


= 150 mA Vor = 
= 150 mA Vor = 
= 10 mA Vor = 
= 9500 mA Vor = 
= 150 mA I, = 
= 150 mA I, = 
= 150 mA I, = 
= 150 mA I, = 
= 50 mA Vor = 
= 0 Vop = 
= 0 Von = 
= 0 Vop = 
= 0 Ven = 
= 100 uA Ie = 
= . 25 mA I = 
(pulsed) 
= 100 uA In = 


See Figure 1 
See Figure 1 


See Figure 1 


SEMICONDUCTOR: 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


NOTES: 


(1) 
(2) 


3) 


(4) 
(5) 


These ‘ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
These are steady state limits. The factory should be consulted. on applications involving pulsed or low duty cycle operations. 


These ratings give ‘a maximum junction ‘temperature of 200°C and junction-to-case thermal resistance of 62. 5°C /Watt (derating factor of 16 mwW/°C; vonetions -to- 
ambient thermal resistance of 219°C/Watt (derating factor of 4.56mW/°C). 


Rating refers to a high-current point where collector -to-emitter voltage is lowest. 
Pulse Conditions: length <300 psec; duty cycle <2%. 


Vout 
Scope Input: 
R = 10 Meg 
C = 11.5 pf 


i 


FIGURE 1 
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-2N2195 - 2N2195A - 2N2195B 
GENERAL PURPOSE AMPLIFIERS AND SWITCHES 


DIFFUSED SILICON PLANAR*EPITAXIAL TRANSISTORS 


GENERAL DESCRIPTION - The Fairchild 2N2195, 2N2195A, and 2N2195B are NPN silicon PLANAR epitaxial FOR IMPROVED PERFORMANCE 
transistors designed for use in general purpose amplifier and switching applications. SEE FAIRCHILD 2N3110 
: ‘308 0& ine 
ABSOLUTE MAXIMUM RATINGS (Note 1) . 
260 
Maximum Temperatures ae .240 
Storage Temperature -65°C to +300°C oo Ae 
ane 
Operating Junction Temperature -65°C to +200°C | | 
Lead Temperature (Soldering, No Time Limit) 300°C Maximum hie | | | sie 
O19 Dia, 
016 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 2.8 Watts 
at 100°C Case Temperature (Notes 2 and 3) 1.6 Watts COLLECTOR 
at 25°C Ambient Temperature (Notes 2 and 3) 0.6 Watt 


Maximum Voltages and Current 


Vapo Collector to Base Voltage 45 Volts 034” 045 

Vero Collector to Emitter Voltage (Note 4) 25 Volts eee A amano inches 
Vino ‘Emitter to Base Voltage 5.0 Volts Se era ee sti 
In Collector Current 1.0 Amp 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


Characteristic in. : Test Conditions 


DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
Collector Saturation Voltage 2N2195 Volts 
Collector Saturation Voltage 2N2195A Volts 
Collector Saturation Voltage 2N2195B Volts 
Base Saturation Voltage | Volts 


Q 


< 


t aaae | 


ht 
— = st me 


Dw w Ww 


= 


High Frequency Current Gain (f = 20 MHz) 


Q 
e| 


Output Capacitance (f = 1.0 MHz ) pF 
Collector Cutoff Current nA 

(150°C) Collector Cutoff Current UA 
Emitter Cutoff Current nA 
Collector to Base Breakdown Voltage 


Qq a 
wow Ww 


Q 
w 


Onmmadqaqaa 


<< < << 


0 
= 100 pA 


cE (sust) Collector to Emitter Sustaining Voltage = 25 mA 
(Notes 4 and 5) (pulsed) 


BV ERO Emitter to Base Breakdown Voltage ‘ I, = 100 1A 


53 
w 


fol 


m— 
— 
by 


C 


* Planar is a patented Fairchild process. 
NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 62.5°C/watt (derating factor 
of 16 mW/°C); junction-to-ambient thermal resistance of 292°C /watt (derating factor of 3.42 mW/°C). 


(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 
(5) Pulse Conditions: length < 300 us_ ; duty cycle < 2%. 


—-AIFRCRHILM 


SEMICONDUCTOR 
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— 2N2205°2N2206 
NPN HIGH ‘SPEED SWITCHES 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 


FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N2368 ¢ 2N2369 OR 2N2369A 


GENERAL DESCRIPTION -The Fairchild 2N2205 and 2N2206 are NPN 


silicon PLANAR epitaxial transistors designed specifically for high-speed, +| PHYSICAL DIMENSIONS | PHYSICAL DIMENSIONS 
. in accordance with | | in accordance with 
JEDEC (TO-18) outline | JEDEC (TO-46) outline 


low-power saturated switching applications. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


_ Maximum Temperatures 


Storage Temperature | -65°C to +300°C 
Operating Junction Temperature  -65°C to +175°C 
Lead Temperature (Soldering, 10 sec time limit) +235°C 


' Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature 1.0 Watt 
(Notes 2 & 3) 
Total Dissipation at 25°C Ambient Temperature 0.3 Watt 


(Notes 2 & 3) 
_ Maximum Voltages and Current 


VcRBo Collector to Base Voltage 25 Volts 

ot 4 NOTES: All dimensions in inches _ NOTES: Ali dimensions in inches 
Vor o | Collector to Emitter Voltage (Note 4) 12 Volts ee ee eas Cotto itera connected on 
Veno Emitter to Base Voltage 3.0 Volts Upage e Pee Tagen ae 
ne Collector Current 200 mA 2N2205 2N2206 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
2N2205 2N2206 


Symbol Characteristic Min. Max. Min. Max. Units Test Conditions 


her ; DC Current Gain 20 40 120 . . 10 mA 

Vip (sat) Base Saturation Voltage ; ; 0.7 0.9 10 mA 1.0 

V p (sat) Collector Saturation Voltage ; 0.22 | 10 mA 1.0 

V (sat) Collector Saturation Voltage i — 0,35 50 mA 5.0 
Small Signal Current Gain (f = 100 Mc) ; . 10 mA | 10 


Common-Base, Open-Circuit Output : 6.0 0 | 10 - 
- Capacitance a 


i Collector-Base Cutoff Current | ; | ; | 15 V 
| ‘ Collector-Base Cutoff Current | | | 15 V 
Collector-Emitter Cutoff Current OV Va = 0.25V 
Emitter Cutoff Current | | 0 : 3.0 V 
Collector to Base Breakdown Voltage ..0 | 100 pA 


| Collector to Emitter Sustaining Voltage | | 0 10 mA 
| | (Notes 4 and 5) . (pulsed) 


Emitter to Base Breakdown Voltage ; : = 0 TI, = 100 pA 
Storage Time (Note 6) © | 8 ~ 10mA, I 10 mA, In * #-10 mA 
Turn On Time (Note 7) — 40 t ~ 10 mA, Ip ¥ 3.0mA,1,, &-1.0mA 
Turn Off Time (Note 7) | | fe 4 I, #10 mA, 1, 8. OmA, 1,5 %-1.0mA 


ae 


7 "Ba. 
Bl B2~ 


SE STwisy oO as eee 
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NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 150°C/Watt (derating factor of 6.7mW/°C); junction-to- 
ambient thermal resistance of 500°C/Watt (derating factor of 2.0mW/°C). 


(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 
(5) Pulse Conditions: length <6 msec; duty cycle <30%. 

c? I, t and I 
(7) See Fig. 2 for exact value of I, Ip. and I 


(6) See Fig. 1 for exact value of I B2° 


B2° 


8902 
PULSE 
0.1pf GENERATOR 
5000, 2N2205 VOLTAGE 
(Vin! 
50Q 5002 912 
jINPUT WAVE FORM 
0.0025nf | |0.0025uf | 
A O + 
VIN VouT | 
Y (NOTE 2) = és | (NOTE 3) 97 
fF : OUTPUT | 
+S 10pf 10uf ot aun) | 
VeR= WV Vec= 10V <x—ts 2 
-~Y (NOTE 1) Y— (NOTE 1) TIME 


= OUTPUT WAVE FORM. 
NOTES: ae 


(1) With certain types of power supplies, it may be necessary to connect 25-y.f decoupling capacitors across the power-supply terminals for Voc and VaR 


(2) Input voltage (Vin) obtained from a pulse generator having an output impedance of 50 ohms. V,,, rise time <1 nsec; pulse duration >300 nsec, and duty factor <2%. 


IN 
(3) Input and output waveforms, shown above, monitored by means ofa sampling oscilloscope or other indicating device having rise time <0.5 nsec, input capacitance 
of probe <2.5 pf with shunt resistance > 1000 ohms. . 


FIG. 1. CIRCUIT USED TO MEASURE STORAGE TIME (ts). 


e@ 
: yoy 
VIN : 209 FOO , 
(NOTE 2) 
VIN 
0023pf 0 
INPUT WAVE FORMS 
ton 
Vin = +20V 
Vep- —3.3V 
Vout 
(NOTE 3) 
Y (NOTE 1) toff 
OUTPUT WAVE FORMS 
NOTES: 


(1) With certain types of power supplies, it may be necessary to connect 25-uf decoupling capacitors across the power-supply terminals for Voc and Van: 
(2) Input voltage (Vin) obtained from a pulse generator having an output impedance of 50 ohms. Vin rise time <1 nsec; pulse duration >300 nsec, and duty factor <2, 


(3) Input and output waveforms, shown above, monitored by means of asampling oscilloscope or other indicating device having rise time <0.5 nsec, input capacitance 
of probe <2.5 pf with shunt resistance >3000 ohms. 


FIG. 2. CIRCUIT USED TO MEASURE “TURN-ON” TIME (t..) AND “TURN-OFF” TIME (to). 
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- 2N2217 THROUGH 2N2222 
NPN HIGH-SPEED SWITCHES 


"DIFFUSED SILICON PLANAR. EPITAXIAL TRANSISTORS | 


GENERAL DESCRIPTION - The Fairchild 2N2217 through 2N2222 are NPN Silicon | - : 
oe nae i aay, e. 5 sieaeess | ns eens PHYSICAL DIMENSIONS PHYSICAL DIMENSIONS 
Planar Epitaxial Transistors designed for high-speed switching at collector cur- accordance with in accordance with 
rents up to 500 milliamperes. They feature useful beta over a wide range of JEDeC (70-18) outline | gEDEC (TO-5) outline 
collector current, low leakage currents, and low saturation voltages. For im- 


proved performance see Fairchild 2N3299, 2N3300, 2N3301, and 2N3302. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature — | | -65°C to +200°C 
Operating Junction Temperature -65°C to +175°C 
a 2N2217 —  2N2220 
ene «et . 2N2218 2N2221 
Maximum Power Dissipation 9N2219 9N2999 
Total Dissipation at 25°C Case Temperature | 3.0 Watts 1.8 Watts NOTES: nt diernons in ince aN Dioinne 
at 25°C Ambient Temperature 0.8 Watt 0.5 Watt a a er 
Maximum Voltages and Current oo 
| | | 2N2220- 2N2221 - 2N2222 2N2217 - 2N2218 - 2N2219 
Vorpo Collector to Base Voltage 60 Volts 
Cc EO Collector to Emitter Voltage (Note 4) 30 Volts 
Vepo Emitter to Base Voltage «55.0 Volts 
Io Collector Current | 800 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N2217 2N2218 2N2219 
2N2220 2N2221 — —-2N2222 
Characteristics Min. Max. Min. Max. Min. Max. Units Test Conditions 
Hee | DC Pulse Current Gain (Note 5) —.20 60 40 120 100 300. I, = 150 mA Vor = 10 V 
— DC Pulse Current Gain (Note 5) 10 20 50 | Il, = 150 mA Va, = 10 V 
her De ven Gain 17 35 75 _o as = 10 mA Vor = a V 
OPE me Current Gain 12 on 50 : Ia = = mA Vor = 10 V 
her | DC euerent Gain 20 35 In = 0.1 mA Vor = 10 V 
her DC Pulse Current Gain (Note 5) 20 30 In = 500 mA Vor = 10 V 
Va p (sat) Collector Saturation Voltage 0.4 0.4 0.4 Volts I, = 150 mA I, = 15 mA 
(pulsed, Note 5) 4 
V p (Sat) Collector Saturation Voltage 1.6 1.6 1.6 Volts In = 500 mA Ty = 50 mA 
| (pulsed, Note 5) ~ | | | 
Vp xp (sat) Base Saturation Voltage : 1.3 1.3 13° Volts I, = 150mA I, = 15 mA 
(pulsed, Note 5) : | 
Via (sat) Base Saturation Voltage 2.6 2.6 2.6 Volts In = 500 mA Le = 50 mA 
| : (pulsed, Note 5) 2 | | 
he High Frequency Current Gain 2.9 | 2.0 2.0 In = 20 mA Ver = 20 V 
(f = 100 Mc) a | | } | 
f Gain-Bandwidth Product | 250 . 250 250 Mc I, = 20 mA V4 = 20 V 
T . | — Cc CE 
(f = 100 Mc) . . 
, a 7 | SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 : A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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2N2217 
2N2220 
2N2218 2N2219 
2N2221 2N2222 


Characteristics Min. Max. Min. Max. Units Test Conditions 
Collector Cutoff. Current 
Collector Cutoff Current 


Emitter Cutoff Current 


Output Capacitance 


Real Part of Common-Emitter, High-Frequency 
Input Impedance (f = 300 Mc) 


Collector to Base Breakdown Voltage 


Collector to Emitter Sustaining Voltage 10 
(Notes 4 and 5) (pulsed) 


Emitter to Base Breakdown Voltage = 10 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 50°C/Watt (derating factor of 20 mW/°C); junction-to- 
ambient thermal resistance of 188°C/Watt (derating factor of 5.33 mW/°C) forthe 2N2217, 2N2218, and 2N2219. For the 2N2220, 2N2221, and 2N2222 junction- 
to-case thermal resistance of 83.5°C/Watt (derating factor of 12 mW/°C); junction-to-ambient thermal resistance of 300°C/Watt (derating factor of 3.33 mW/°C). 


(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 psec; duty cycle < 2%. 
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2N2218A - 2N2219A -2N2221A-2N2222A 
‘NPN HIGH SPEED SWITCHES 


DIFFUSED SILICON PLANAR’ EPITAXIAL TRANSISTORS 


GENERAL DESCRIPTION - These Fairchild devices are NPN silicon PLANAR epitaxial 
transistors designed for high-speed switching at collector currents up to500mA. Theyfeature 
useful beta over a wide range of collector current, low leakage currents, and low saturation 


voltages. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures 


Storage Temperature | — -65°C to +200°C 
Operating Junction Temperature . . +175°C Maximum 
Maximum Power Dissipation | 2N2218A 2N2221A 
| 2N2219A  2N2222A 
Total Dissipation at 25°C Case Temperature (Notes 2 & 3) 3.0 Watts 1.8 Watt 
| at 25°C Ambient Temperature (Notes 2 & 3) 0.8 Watt 0.5 Watt 


Maximum Voltages and Current 


Vapo Collector to Base Voltage | | 75 Volts 
VcKo Collector to Emitter Voltage (Note 4) | 40 Volts 
VEBO Emitter to Base Voltage | 6.0 Volts 
Io Collector Current 800 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N2218A 2N2219A 
2N2221A 2N2222A 


Symbol Characteristic Min. Max. Min. Max. Units Test Conditions 
Rag DC Current Gain 20 35 | I, = 100 HA Vop = 10V 
boE DC Current Gain 25 50 In = 1.0 mA Vor = 10V 
hor DC Pulse Current Gain(Note5) 35 75 In = 10 mA Vor = 10V 
ber DC Pulse Current Gain(Note5) 40 120 100 300 To = 150 mA Vor = 10V 
her DC Pulse.Current Gain(Note5) 25 40 Io = 500 mA Vor = 10V 
hyp (-55°C) DC Pulse Current Gain(Note5) 15 35 In = 10 mA Vor = 10V 
hor DC Pulse Current Gain (Note 5) 20 50 Ia = 150 mA Vor = 1.0V 
Vox (sat) _ Collector Saturation Voltage 0.3 0.3 Volts I, = 150mA I, = 15mA 
(Pulsed, Note 5) j . . 
Vog(sat) Collector Saturation Voltage 1.0 1.0 Volts Io = 500 mA I, = 50 mA 
(Pulsed, Note 5) 
Var (sat). Base Saturation Voltage 0.6 1.2 0.6 1.2 Volts In = 150 mA I, = 15 mA 


(Pulsed, Note 5) 


Var (st) | Base Saturation Voltage 2.0 2.0 Volts — Io = 500 mA I, = 50 mA 
(Pulsed, Note 5) 

hee High Frequency Current Gain 2.5 3.0 Ta “= 20 mA Vor = 20V 
(f = 100 MHz) . 

ip Gain-Bandwidth Product 250 300 MHz I, = 20 mA Va, = 20V 
(f = 100 MHz) 


*Pianar is a patented Fairchild process. 


PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-5) outline 


Leads are gold-plated Kovar 
Lead No. 3 internally connected to case 
Package weight is 1.23 grams 


2N2218A @ 2N2219A 


PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-18) outline 


im 


Seating 


NOTES: All dimensions in inches 
Leads are gold-piated Kovar* 
Lead No. 3 internally connected to case 
Package weight is 0.44 gram 


2N2221A © 2N2222A 


—-AIRCRIL ES 


| | | SEMICONDUCTOR 
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N2218A 2N2219A 
2N2221A 2N2222A 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 
loRx Collector Reverse Current 10 10 nA VB = 3.0 V Vor = 60V 
IaBo Collector Reverse Current 10 10 nA I, = 0 Vas = 60V 
loR0 (+150°C) Collector Reverse Current 10 10 LA In = 0 Von = 60V 
TBO Base Current 10 10 nA In = 0 Veep = 3.0V 
Cc Common Base, Open Circuit 8.0 8.0 pr iI = 0 Vop = 10V 
ono Output Capacitance (f = 100 kHz) s oe 
Cibo Common Base, Open Circuit 25 25 pF In = 0 Ven = 0-5V 
Input Capacitance (f = 100 kHz) 
Re(h, ,) Real Part of Common- 60 60 Ohms In = 20 mA Vor = 20V 
. Emitter High Frequency 
Input Impedance (f = 300 MHz) 
BVapo Collector to Base Breakdown 75 75 Volts Io = 10 wA I. = 0 
: Voltage 
BVoro Collector to Emitter Break- 40 40 Volts To = 10 mA I, = 0 
down Voltage (Notes 4 & 5) 
BVEBO Emitter to Base Breakdown 6.0 6.0 Volts I, = 0 IL, = 10yA 
Voltage 
Inn Base Current 20° 20 nA VB = 3.0 V Vor = 60V 
ty Turn-on Delay Time 10 10 ns Tog = 150 mA Voc = 30V 
Inj = 15 mA, Vj, ,(off) = 0.5 V 
t. Rise Time 25 25 ns Tug = 150 mA Voc = 30V 
Ini = 15 mA, Vp (off) = 0.5 V 
t. Storage Time 225 229 ns Tog = 150 mA Voc = 30V 
Ii = 15 mA, Ino =15 mA 
t Fall Time 60 60 ns lug = HO mA Voc = 380V 
| In, = 15 mA, In,=15 mA 
TA Active Region Time Constant 2.5 2.5 ns In = 150 mA Vor = 30V 
rc, Collector Base Time Constant 150 150 ps In = 20 mA Vor = 20V 
(f = 31.8 MHz) | 
NF Noise Figure (f = 1.0kHz) 4.0 4.0 In = 100ynA Vo, = 10V 
R, = 10 kk BW = 1.0 Hz 
SMALL SIGNAL CHARACTERISTICS (f =1 kHz) 
2N2218A 2N2219A 
| | 2N2221A 2N2222A 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 
hie Input Resistance 1.0 3.5 2.0 8.0 kQ In = 1.0 mA Vos = 10V 
0.2 1.0 0.25 1.25 kQ In = 10 mA Voz = 10V 
doe Output Conductance 3.0 15 5.0 35 umbhos Ta = 10 mA Vop = 10V 
10 100 25. 200 jmhos I, = 10 mA Voy = 10V 
bie Voltage Feedback Ratio 500 800 xl0° I, = 1.0 mA Voy = 10V 
250 | 400 x10° I, = 10 mA Vg, = 10V 
h Forward Current Transfer 30 150 50 300 I = 10 mA V = 10V 
= Ratio . ce 
50 300 75 375 In = 10 mA Von = 10V 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 50°C/Watt (derating factor of 20mW/°C); junction-to-ambient 
thermal resistance of 188°C /Watt (derating factor of 5.33 mW/°C) for the 2N2218A and 2N2219A. For the 2N2221A and 2N2222A, junction-to-case thermal resistance 
of 83.5°C/Watt (derating factor of 12 mW/°C; junction-to-ambient thermal resistance of 300°C/Watt (derating factor of 3.33 mW/°C). 


|(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 us_ ; duty cycle = 1%. 
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2N2297 
NPN HIGH- CURRENT GENERAL PURPOSE TYPE 


‘DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 


The 2N2297 is an NPN double-diffused silicon PLANAR epitaxial transistor with very low satura- 
tion resistance, high current capabilities, typical gain-bandwidth product of 90 megacycles, low 
C.»p and low leakage currents. 


This transistor is designed for use in high-performance dc-dc converters, oscillators, high current | as ates es eh de 
memory drivers and computer clock distribution circuits. The 2N2297 is suitable in particular for - JEDEC (TO-5) outline 


output stages of servo amplifiers and transceivers where several watts output at high efficiency | 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 


Storage Temperature | —65°C to +300°C 
Operating Junction Temperature | 200°C Maximum 
Lead Temperature (Soldering, no time limit - 300°C Maximum 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 5.0 Watts 
at 100°C Case Temperature [Notes 2 and 3] 2.8 Watts Reon ree eee 
at 25°C Ambient Temperature [Notes 2 and 3] 0.8 Watt arya ie ema 


Collector internally connected to case 


Maximum Voltages and Current 


Vcso Collector to Base Voltage 80 Volts 
Veto Collector to Emitter Voltage [Note 4] 35 Volts 
Veso Emitter to Base Voltage 7.0 Volts | 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 
hee DC Pulse Current Gain [Note 5] 40 55 120 lo = 150mA Vee = 10V 
Vce (sat) Collector Saturation Voltage | 0.15 0.2 Volts lc = 150mA [;=15mA 
Vce (sat) Collector Saturation Voltage [Note 6] 0.8 1.0 Volts le = 1000 mA 1; =100mA 
Vee (sat) Base Saturation Voltage 1.4 1.6 Volts le = 1000 mA |, =100mA 
les Collector Cutoff Current | 0.1 10 nA =O Ves = 60 V 
iiss Emitter Cutoff Current | 10 nA) Ic=0 Ves = 5.0V 
BV cso Collector to Base Breakdown Voltage 80 Volts IL =O le = 100 pA 
Voto (sust) Collector to Emitter Sustaining 35 Volts L=O | le = 30 mA 
Voltage [Notes 4 and 5] (pulsed) 


Copyright 1964 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 
OTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on aplications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 35°C/watt (derating factor of 28.6 
mW/°C); junction-to-ambient thermal resistance of 218°C/watt (derating factor of 4.6 mW/°C). 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 usec; duty cycle <1%. 

(6) Measured at a point on the leads < '% inch from the seating plane of transitor case. 


FAIRCHILD 
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2N2297 FAIRCHILD TRANSISTORS 


- ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


SYMBOL 


fr 


CHARACTERISTICS 


DC Pulse Current Gain [Note 5] 

DC Pulse Current Gain [Note 5] 

Collector Cutoff Current 

Gain Bandwidth Product (f = 20 mc) 
Output Capacitance 

Emitter Transition Capacitance 

Emitter to Base Breakdown Voltage 
Collector to Base Time Constant (f = 4 mc) 


2-105 


MIN. TYP. 
30 50 
15 30 

0.2 
60 95 
8.0 
53 
7.0 


MAX. 


10 


12 
80 


800 


UNITS 


TEST CONDITIONS 


Ic = 10 mA 

lc = 10A 
Vcs = 60 V 

lc = 50 mA 
Ves = 10 V 
Vee = O0.5V 

le = 100 LA 

ic = 10 mA 


Vcr = 10 V 
Vee = 10 V 
li =O 
Vcr = 10 V 
lk =O 
Ic =O 
lc = 0 
Vee = 10V 


2N2303 
PN P _——— M Bah py ENCY AMPLIFIER 


DIFFUSED SILICON TRANSISTOR 


GENERAL DESCRIPTION - This PNP double diffused silicon transistor is designed primarily for use in high per- 


formance medium frequency amplifier applications. oo PHYSICAL DIMENSIONS 
in accordance with 


JEDEC (TO-5) outline 


ABSOLUTE MAXIMUM RATINGS. (Note 1) 
Maximum Temperatures 


Storage Temperature -65°C to +200°C 


Operating Junction Temperature 175°C Maximum 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature (Notes 2 & 3) 2.0 Watts 
at 100°C Case Temperature (Notes 2 & 3) 1.0 Watt 
at 25°C Ambient Temperature 0.6 Watt 


Maximum Voltages 


V Collector to Base Voltage -50 Volts 


CBO Mee Caads ace culd lee weet 
° as Collector internatly connected to case 
Vorr Collector to Emitter Voltage Rap < 102) (Note 4) | 50 Volts 
Voro Collector to Emitter Voltage (Note 4) -35 Volts 
VeBO Emitter to Base Voltage . -5.0: Volts 


ELECTRIC AL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic Min. Max, Units Test Conditions 


DC Pulse Current Gain (Note 5) 75 200 
DC Pulse Current Gain (Note 5) 75 


-150 mA 
-5,0 mA 
-150 mA 
-150 mA 
-50 mA 


Loan A coon, SOE oon 
OQ QQ Q 
<< 
OO 
mh 


Base Saturation Voltage -1.3 


wo wo 


Collector Saturation Voltage ~1.5 


Lo] 


Small Signal Current Gain (f = 20 mc) 


©) 
3) 


Output Capacitance 45 
Collector Cutoff Current 

Tago lt50°C) Collector Cutoff Current 

. Vo ER (sust) Collector to Emitter Sustaining Voltage (pulsed) 


QQ 8 em a 
oe EE gn i 
Oo OOO 
How wo 


rolsust) Collector to Emitter Sustaining Voltage (pulsed) 


Copyright 1962 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 


NOTES: 


1. These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 

2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

3. These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 75°C/Watt (derating factor of 13.3 mW/°C). 
4, Rating refers to a high current point where collector -to-emitter voltage is lowest. 


5, Pulse Conditions: length = 300 usec; duty cycle = 1%. 
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2N2351 * 2N2351A 
NPN HIGH-SPEED, HIGH-CURRENT SWITCHES 


SILICON PLANAR EPITAXIAL TRANSISTORS 


FOR IMPROVED PERFORMANCE 
SEE FAIRCHILD 2N3108, 2N3110 


| GENERAL DESCRIPTION - The Fairchild 2N2351 and 2N2351A are NPN silicon PLANAR epitaxial transistors designed 
primarily for use in high speed high current switching applications. 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-46) outline 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures | 085 199 DIA al - 2a ie 
° ° 065 | E -040 MAX 
Storage Temperature | -65°C to +300°C SEATING PLANE a 
Operating Junction Temperature : -65°C to +200°C 
eg 3 LEADS 500 MIN. 
Lead Temperature (Soldering, no time limit) 300°C Maximum a DIA. | | | 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 9.0 Watts 
at 100°C Case Temperature (Notes 2 and 3) 2.85 Watts 


at 25°C Ambient Temperature (Notes 2 and 3) 0.4 Watt 


Maximum Voltages and Current 


Voso Collector to Base Voltage . 80 Volts 
CEO Collector to Emitter Voltage (Note 4) 50 Volts NOTES: lean ate gupta hove 
, Collector internally connected to case 
VeRO Emitter to Base Voltage 8.0 Volts 
In Collector Current 1.0 Amp 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


2N2351 2N2351A 
Characteristic Min. Max. Min. Max. Units Test Conditions 


DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Current Gain 

DC Pulse Current Gain ' (Note 5) 
“DC Current Gain 

DC Pulse Current Gain (Note 5) 
DC Current Gain» 

Collector Saturation Voltage 


Q 
G3) 


S 
Q 
a3) 


= 
QD? 
eo] 


> 
QD 
es) 


a 


= a 

el 

3) 

<_< <4 <4 <4 <4 <4 
aaa 

mH 


Sto. 


<< 
w 


Base Saturation Voltage 


ee a ee | 


oe & aes © ae ee @ Oe De > Sake ok 


50 

60 

60 

9.0 
Output Capacitance (f = 1.0 mc) 10 V 
Base Stored Charge ; ; See Figure I 
Collector to Base Breakdown Voltage ; :; = 100 uA 


Collector to Emitter Sustaining Voltage (Notes 4 and 5) . = 25 mA 
| (Pulsed) 


< 


og 
QO 
3 


High Frequency Current Gain (f = 20 mc) 


Collector Cutoff Current 


— 
w 


ss 


Collector Cutoff Current 


w 


< 


— 
tj 
wo 


Emitter Cutoff Current 


on 
w 
| 
on aoe BE oon EE oe 
mW Of 


4 
ox 


Emitter to Base Breakdown Voltage 


- 


mans IFRC Hi LD 
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NOTES: 


(1) 
(2) 
(3) 


(4) 
(5) 


These ratings 4 are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
These are steady state limits. ‘The factory should be consulted on applications involving pulsed or low duty cycle operations. 


These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 35°C Veneer iceratings factor of 28.5 mW/°C); junction-to- 
ambient thermal resistance of 438°C /Watt (derating factor of 2.3mW/°C). ~ 


This rating refers to a high- -current point where collector -to- emitter voltage is lowest. 


Pulse Conditions: length < 300 psec; duty cycle < S 2%. 


-o H0V 
Mercury Relay é 
Break Before Make 2 200 

“© Vout 
chi Scope Impedance = 10 Meg. 
7500 11.5 pf 

Scope Rise Time = 15 ns 

500 > 500 
| 50 % “coo 


< 


VeE(SAT) 


Th 


Input rise and fall time is fast 
enough so that doubling its value 
does not change the reading 
within the required accuracy 


FIGURE 1 
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NPN HIGH FREQUENCY SATURATED SWITCHING TYPE 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


GENERAL DESCRIPTION- The 2N2368 and 2N2369 are NPN silicon Planar epitaxial transistors 
designed specifically for high-speed saturated switching applications in the 50-100MHz range at PHYSICAL DIMENSIONS 
current levels from 100 microamps to 100 milliamps. They are suitable for most satellite and in accordance with 
conventional, small signal, RF and digital type circuits. ; JEDEC (TO-18) outline 


A typical gain bandwidth product of 650 MHz , typical Te of 6ns and CMs of 4pF maximum along 


with Planar structure give high performance and proven reliability. 


Seating 
ABSOLUTE MAXIMUM RATINGS (Note 1) ; Plane 
; | 
Maximum Temperatures | 3 LEADS | | | ee 

O19 ia 
160" = 

Storage Temperature -65°C to +200°C 

Operating Junction Temperature 200°C Maximum 

Lead Temperature (Soldering, No Time Limit) 300°C Maximum 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 1.2 Watts Law 
at 100°C Case Temperature (Notes 2 and 3) 0.68 Watt ROG 
at 25°C Ambient Temperature (Notes 2 and 3) 0.36 Watt uae ee 


« NOTES: Ail dimensions in inches 
Maxi mum Voltages and Cu rre nt Leads are gold-plated kovar 
Collector internally connected to case 
Package weight is 0.43 gram 


Vospo Collector to Base Voltage 40 Volts 
Vo ES Collector to Emitter Voltage 40 Volts 
Vero Collector to Emitter Voltage (Note 4) 15 Volts 
VeRO Emitter to Base Voltage 4.5 Volts 
Io Collector Current (10 psec pulse) 500 mA 
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N2368 2N2369 
Characteristic Min. Typ. Max. Min. Typ. Max. Units Test Conditions 
DC Pulse Current Gain (Note 5) 20 60 40 = 1.0 V 
DC Pulse Current Gain (Note 5) 10 20 V 2.0 V 
DC Pulse Current Gain (Note 5) 10 20 1.0 V 
Base Saturation Voltage 0.7 0.75 0.85 0.7 0.75 0,85 Volts 1.0 mA 
Collector Saturation Voltage 0.2 0.25 0.2 0.25 Volts | 1.0 mA | 


Additional Electrical Characteristics on page 2 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 146°C/Watt (derating factor of 6.85 mW/°C); junction-to- 
ambient thermal resistance of 486°C/Watt (derating factor of 2.06 mW/°C). 


(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 
(5) Pulse Conditions; length = 300 psec; duty cycle < 2%, 
(6) Measured on Sampling Scope. PW > 200 nsec. * Planar is a patented Fairchild process. 


FAIRCHILD 
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FAIRCHILD TRANSISTORS 2N2368 * 2N2369 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) _ 


Characteristic 


High Frequency Current Gain (f=100 MHz) 4.0 

Open Circuit Output Capacitance 

Collector Cutoff Current 

Collector Cutoff Current | - | 10 : 
- Collector to Base Breakdown Voltage _ 
Collector to Emitter Breakdown Voltage 


Collector to Emitter Sustaining Voltage 15 
(Notes 4 and 5) | 


Emitter to Base Breakdown Voltage 


Charge Storage 
(see Figure 1) 


Turn On Time (see Figure 2) 


Turn Off Time (see Figure 2) 


2N2368 2N2369 


Min. Typ. Max. Min. Typ. Max. Test Conditions 


5.5 
2.5 
0.1 


10 yA 
10 yA 


= 10 mA 
(pulsed) 


4,5 : = 0 
Time Constant (Note 6) ‘ . : = J 


40 
40 


10 pA 
~-10 mA 


E = 


pi ¥ 10 mA, Ip, 


3.0 mA 


mA, I31 s 
~ 3.0 mA, 


mA, Ini 
~-1.5 mA 


“s" 890 n Olu 1k a | | 
a i a ©) Vout *6V 10% Pulse waveform 

Vin , Olu? 5000 : 0 —— at point A" 

Vin , -4y 
500 0 | 5 910 Vout 
l 0.0023 0.0023 uF 
56 2. | 
10 10 0 
Pulse Generator a | oe -\\+ To Sampling Oscilloscope 
VinRise Time < Insec 7 y" ° O+ 1OV Input Impedance = 500 
Source Impedance =50N eg o- Rise Time = Insec 
Vin Rise Time less than Insec 


10 % 


90 % 
Vea =-3V 
Vin @+15V 


Pulse Generator 
Vin Rise Time < Insec 
Source Impedance = 500 


PW = 300 nsec 
Duty Cycle < 2% 


10% 


90% 


tott 
Vegatlev 
Vin m-)5V 
To Sampling Oscilloscope 

Input Impedance = 500 

Rise Time = Insec 


Vin Rise Time less than Insec = 
PW = 300 nsec 
Duty Cycle < 2% 
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NPN HIGH-SPEED SATURATED SWITCH 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 


HIGH SPEED - - +, = 13 ns (MAX) AT 10 mA 


e : 
--t,, = 12 ns (MAX) AT 10 mA : ; 
on PHYSICAL DIMENSIONS 
MEDIUM one at ‘i eve. Maccolcanre wi 
° =" Wee = ; 
° HIGH FREQUENCY - - f, = 500 MHz (MIN) AT 10 mA peering Onn 
© LOW CAPACITANCE --C.,,, = 4.0 pF (MAX) AT 5.0 V 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature —65°C to +200°C 
Operating Junction Temperature 200°C Maximum 
Lead Temperature (Soldering, 60 second time limit) 300°C Maximum g EEADS | | ze 
Maximum Power Dissipation (Notes 2 and 3) : 016014. | 
Total Dissipation at 25°C Case Temperature 1.2 Watts | 
at 100°C Case Temperature 0.68 Watt 
at 25°C Ambient Temperature 0.36 Watt 
Maximum Voltages and Current | 
Vero Collector to Base Voltage 40 Volts / 
Ver Collector to Emitter Voltage 40 Volts 45° LN 
Veen Collector to Emitter Voltage (Note 4) 15 Volts BY; BS ve 
VeBo Emitter to Base Voltage 4.5 Volts 036 “1028 | 
le Collector Current (10 us Pulse) 500 mA Pe ae ee 
le DC Collector Current 200 mA Leads are gold-plated kovar 


Collector internally connected to case 
Package weight is 0.44 gram 


CHARACTERISTICS TEST CONDITIONS 


DC Pulse Current Gain (Note 5) Io = 10mA Von =1.0V 
DC Pulse Current Gain (Note 5) lo = 10mA Voge = 0.35 V 
Vee(sat) Base Saturation Voltage I, =10mA |, = 1.0 mA 
Vee(sat) Base Saturation Voltage (—55°C to +125°C) I. = 10 mA I, = 1.0 mA 
Vee(sat) Base Saturation Voltage : I, = 30 mA I, = 3.0 mA 
Vee(sat) Base Saturation Voltage | ; I. = 100 mA I, = 10 mA 
Voe(sat) Collector Saturation Voltage (+125°C) lo =10mA |, = 1.0 mA 
me Collector Reverse Current ; Vee = 9 Vee = 20V 
lego(+150°C) Collector Cutoff Current I. =0 Veg = 20V 
BV ces Collector to Emitter Breakdown Voltage | lo =10uA Voe = 0 
BVego Collector to Base Breakdown Voltage lI, =10HA I. =0 
Veo tsus) Collector to Emitter Sustaining Voltage (Notes 4 and 5) I = 10 mA (pulsed) |, = 0 
Vego Emitter to Base Breakdown Voltage | &) I. = 10 uA Ic = 0 


*Planar is a patented Fairchild process. 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 146°C/watt (derating factor of 6.85 mW/°C). Junction to ambient 
thermal resistance of 486°C/watt (derating factor of 2.06 mW/°C). 

(4) Rating refers to a high-current. point where collector to emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 ws; duty cycle << 2%. 

(6) See switching circuits for exact values of Ic, Is, and Ipz. 
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Ie - COLLECTOR CURRENT - mA _ te > COLLECTOR CURRENT - mA 


Ic - COLLECTOR CURRENT - mA 


Voetsat) 


= 
o 


_ 
—) 


Bniay 


0 


0 


‘SYMBOL CHARACTERISTICS 


DC Pulse Current Gain 
DC Pulse Current Gain 
DC Pulse Current Gain 


hee 
Nee 


CE(sat) 
Vee (sat) 
fe 
‘obo | 
Ts 


Output Capacitance 


Turn On Time (Note 6) 
Turn Off Time (Note 6) 


on 


ACTIVE REGION 


> 


i¢ - COLLECTOR CURRENT - mA 


Ic ~ COLLECTOR CURRENT - mA 


Te VM 
PPeEey . 
Peteot A * 
Pte AIM 
Fete On § 
Fetes Ill & 
Toe er TIM) & 
ee TY 
le 

—an es 12 16 20 


- Vgg - COLLECTOR VOLTAGE - VOLTS 


(Note 5) 
(Note 5) 
(Note 5) 


Collector Saturation Voltage 

Collector Saturation Voltage 

Collector Saturation Voltage 

High Frequency Current Gain (f = 100 MHz) 


Charge Storage Time Constant (Note 6) | 


TYPICAL COLLECTOR AND BASE CHARACTERISTICS* 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SATURATION REGION 
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Ie ~ COLLECTOR CURRENT - mA 


Veg ~ COLLECTOR VOLTAGE - VOLTS — 


* Single family characteristics on Transistor Curve Tracer. 
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a * 125° 
g 7 3-OmA 


NAL | 


FAIRCHILD: TRANSISTOR 2N2369A _ 


Ver ~ BASE VOLTAGE-VOLTS 


il 


il 
Hit 
ut 


Vpe ~ BASE VOLTAGE - VOLT 


Pe 
° 


Vee = 0.35V 
Vee = O.4V 
Vor = 1LOV 
I, =1.0mA 
|, = 3.0 mA 
|, = 10 mA 
Vee = 10V 
Ves — 5.0 V 


Ig = Ig, ~ 10 mA, Ip, ~ —10 mA 


Io 


10 mA Is, ~ 3.0 mA 


le ~ 10 mA, Ibi = 3.0 mA, Ine ~ —15 mA 


Veg (sat) = COLLECTOR SATURATION VOLTAGE - VOLTS 


D.C. PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
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BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT — 
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FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 
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COLLECTOR CUTOFF CURRENT 
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Vop ~ COLLECTOR TO BASE VOLTAGE - VOLTS 


TYPICAL ELECTRICAL 
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AMBIENT TEMPERATURE 
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(EET 
cheat NIT a 
PU TE TNE ET 


Veeco) ~ BASE-EMITTER OFF VOLTAGE - VOLTS 


Igo - TURN OFF BASE CURRENT - mA 


COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 
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Ty - AMBIENT TEMPERATURE - °C 
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CHARACTERISTICS 


DELAY TIME VERSUS BASE-EMITTER — 
OFF VOLTAGE AND TURN ON 
BASE CURRENT | 


Ig, ~ TURN ON BASE CURRENT - mA 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 
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RISE TIME VERSUS TURN ON BASE 
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INPUT AND OUTPUT 
CAPACITANCES VERSUS REVERSE. 
BIAS VOLTAGE | 


CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f,) 
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AVERAGE PROPAGATION 
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DELAY PER TRANSISTOR 
VERSUS COLLECTOR VOLTAGE 


AVERAGED OVER TEN STAGES 
SEE PROPAGATION DELAY CIRCUIT 
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FAIRCHILD TRANSISTOR 2N2369A_ 


CIRCUIT FOR MEASUREMENT OF PROPAGATION DELAY 


O+Vec 
S102 
ace ~ 7 
Pulse Generator L 
ty < 0.5 ns a. one aL | 
Z. = 502 WAVEFORM 1]. 8 STAGES WAVEFORM 2 
07 | eee ee | 
a oe ty 2 se | ie 
tpd = 50 . 
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Average Propagation per Transistor 
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CHARGE STORAGE TIME MEASUREMENT CIRCUIT 


‘A’ | 8900 0.1 uF : os 
ne = | out | nial W~9 Vout 
O : V..6 By iis Cay bias. he ae 
a — in@— aes | 
5002 912 
Pulse Generator ’ yt 
Vin Rise Time <1 ns | 2.0023 af 10.0023 
Source Impedance = 50Q 10 nF 10 uF 
PW 2 300 ns ty ee | Has 
Duty Cycle <2% 44 
| 10V. 
ton ——~ tops MEASUREMENT CIRCUIT 
2200. 0. 1yF 
N 1—-@ Vout 
10 % 
0 : 509 
90 % 
AOE 0.0023,F |0.0023, 
Vin’ = 1S 0.005 uF | 0.005 nF 
Pulse Generator 
Vin Rise Time < loons 0.1uF 
Source Impedance = 502 
PW > 300 ns \, 
Duty Cycle <2% Vec = 3V 


Waveforms 1 and 2 Superimposed 


10% Pulse waveform 
at point ‘A’ 


: 10% fut 


To Sampling Oscilloscope 
Input Impedance = 50Q 
Rise Time < 1 ns 


10% 


90 % 


loff 
Vpp= +12 V 
Vin=-15V 


To Sampling Oscilloscope 
Input Impedance = 50Q. 
Rise Time < l ns 


= — 2N2443 
NPN HIGH-VOLTAGE AMPLIFIER AND OSCILLATOR 


SILICON PLANAR TRANSISTOR 


GENERAL DESCRIPTION The 2N2443 is designed for high-voltage amplifier and oscillator circuits where Planar performance 


and reliability are essential. A guaranteed LVano of 100 volts, BV aR of 120 voltsand4 watt rating (see below for conditions) PHYSICAL DIMENSIONS 
permit higher bias voltages and larger voltage swings as encountered in series and shunt regulators for power supplies and in seDEC HET iii 
. i 
servo amplifiers. 
370614, 
A typical gain-bandwidth product of 80 megacycles and low output capacitance makes this device useful for high-voltage video a ie oe DIA: eae 


amplifiers, deflection plate drivers for oscilloscopes and output stages of operational amplifiers. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature -65°C to +300°C 
Operating Junction Temperature 200°C Maximum 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 4.0 Watts 
at 100°C Case Temperature (Notes 2 and 3) 2.28 Watts 
at 25°C Ambient Temperature ; 0.8 Watt ‘soa 
-Maximum Voltages 
NOTES. All dimensions in inches 
Vepo Collector to Base Voltage . 120 Volts Connie ony care ied ioeee 
VoRro Collector to Emitter Voltage (Note 4) 100 Volts 
VERO Emitter to Base Voltage 7.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Characteristic j ax, i Test Conditions 


< 


QaaQa 0Q 0 
cs ae © 3 a C2 C3 C3 


DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Current Gain 

-55°C) DC Pulse Current Gain (Note 5) 
Base Saturation Voltage 


<<< < 


Collector Saturation Voltage 


ee ee ee ee ee ee 
QaQAAKNAAAA 4 


Base Saturation Voltage 


tt 
ow Ww Ww 


Collector Saturation Voltage 


High Frequency Current Gain (f = 20 Mc) 


Q 
3 


Output Capacitance - 


Q 
es) 


Input Capacitance 

Collector Cutoff Current 
(150°C) Collector Cutoff Current 

Noise Figure (Note 6) 


<< < < < < 
Qo fF 
ow Dw 


ee ee ee ee ee | 
Q 
ies! 


QOonF » aman 


wo 


(sust) Collector to Emitter Sustaining Voltage 
(Note 4) 


Collector to Base Breakdown Voltage 


hd 
QD 
_— 


Emitter to Base Breakdown Voltage 


Emitter Cutoff Current 


NOTES: , Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 43.8°C/watt (derating factor of 22.8 mW/°C). 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 usec; duty cycle = 1%. 

(6) Frequency = 1000 cps, Power Bandwidth = 200 cps, Rg = 5102. 
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Characteristic . Min. Typ. Max, Units 


‘Input Resistance 

Output Conductance 
vines Feedback Ratio 
Small Signal Current Gain 


Input Resistance 


Output Conductance 
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GNAL CHARACTERISTICS (f = 1 KC) _ 


dt | 


an 


ae a oot 


roll 


ar 


lon 


Test Conditions 
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2N2475 
NPN HIGH-SPEED SWITCH 


DIFFUSED SILICON PLANAR’ EPITAXIAL TRANSISTOR 


GENERAL DESCRIPTION -The Fairchild 2N2475 is an NPN silicon PLANAR” epitaxial transistor designed 


specifically for high-speed, low-power saturated switching applications. PHYSICAL DIMENSIONS 
*Planar is a patented Fairchild process. 195 
| 118 ma (een 
IF 209° 
can 030 MAX. 
ABSOLUTE MAXIMUM RATINGS [Note 1] | | 
Maximum Temperatures 
; : 3 LEADS - 500 MIN. 
Storage Temperature -65°C to +300°C 
Operating Junction Temperature 200°C Maximum 016 
Lead Temperature (Soldering, 10 sec time limit) 300°C Maximum 


Maximum Power Dissipation 


Lead No 2 


Total Dissipation at 25°C Free Air Temperature [Notes 2 and 3] 0.3 Watt Emitter — 
at 100°C Case Temperature {Notes 2 and 3 ] 0.5 Watt aa 
Maximum Voltages and Current me Collector 
Vopo Collector to Base Voltage 15 Volts ; 048 as 
Voro Collector to Emitter Voltage [Note 4 ] 6.0 Volts 028 
A NOTES: All dimensions in inches 
Vepo Emitter to Base Voltage 4.0 Volts Cotter iarfally ecriieced (3 Ge 
I C Collector Current Limited by power dissipation Fxcnege ro a OASaram 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC MIN. MAX. UNITS TEST CONDITIONS 

fis DC Current Gain | 30 150 I, = 20mA Vop = 0.4 V 
hop DC Current Gain 20 Ty = 50mA Vor = 0.5 V 
hor DC Current Gain 20 I, = 1.0mA Vor = 0.3 V 
hep (-55°C) DC Current Gain 15 I, = 20mA Vop = 0.4 V 
Var Base-Emitter Voltage 0.8 1.0 Volt I, = 20mA i” = 0.66 mA 
Vop (sat) Collector Saturation Voltage 0.4 Volt I = 20mA I, = 0.66 mA 
he, High Frequency Current Gain (f = 100 MHz.) 6.0 Ia = 20mA Vor S20. AV: 
Cob Output Capacitance 3.0 pF I = 0 Voz = 5.0 V 
Cy Input Capacitance 2.5 DF I = 0 Ves = 0.5 V 
luno Collector Cutoff Current 50 nA I, = 0 Vop = 5.0 V 
lopo (150°C) Collector Cutoff Current 5.0 BA I, = 0 Vos = 5.0 V 
IeBO Emitter Cutoff Current 10 LA Io = 0 VeB = 4.0 V 
BV apo Collector to Base Breakdown Voltage 15 Volts Ty = 10uA Tn = 0 
Vero (4st) Collector to Emitter Sustaining Voltage 6.0 Volts Iu = 10mA I, = 0 

[Notes 4 and 5] (pulsed) , 

BV BO Emitter to Base Breakdown Voltage 4.0 Volts I, = l10yUA I = 0 
Te Charge Storage Time Constant (see Figure 1) 6.0 nsec 1,=5.0mA, a OmA, 1p =-5.0mA 

ai Turn On Time (see Figure 2) 20 nsec 1, =20 mA, IB, =1, One, =-1.0mA 
Tort Turn Off Time (see Figure 2) 15 nsec I, = 20 mA, Ty znd 0mA, Ty. =-1.0mA 


FAIRCHILD 


SEMICONDUCTOR 
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NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired, 

(2) These are steady state limits, The factory should be consulted on applications involving pulsed or low duty cycle operations. 

_(3) These ratings give a maximum junction temperature of 200°C and junction-to-ambient thermal resistance of 583° C/watt (derating factor of 1.71 mW/°C), 
(4) Rating refers toa high-current point where collector-to-emitter voltage is lowest, . 
(5) Pulse Conditions: length = 300 usec; duty cycle = 2%, 


Scope_Monitored 
Rise Time <.0.5 nsec 
Input Capacitance 
Of Probe < 2.5 pF 
With Shunt 
Resistance > 1KQ 


Vi, = 73.5V He 
Pulse Generator 

Output Z = 50 2 

Rise Time < | nsec 

Pulse Length > 300 nsec 
Duty Cycle < 2% a= 


Reference Pulse Voltage (Vy) 


Reference Wave Form At "A" 


Output Voltage (Vout) 


Figure 1 
| | 
] al 
| | | Reference Wave Forms | 7 
AN 34.2 0.1 , At Point "A" 
Vin Vout , | | 
0.1 : | 
Pulse Generator \ Scope_Monitored | 
Output Z = 50 2 Rise Time < 0.5 nsec. | | 


Input Capacitance : 
Of Probe < 2.5 pF | 
With Shunt ol 
Resistance > 1KQ 


Rise Time < 1 nsec 
Pulse Length > 300 nsec =59Q 
Duty Cycle < 2% 


ton tot 


Vec* +1.8V Vec* +1.8V 


Figure 2 
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FAIRCHILD NPN SILICON PLANAR EPITAXIAL TRANSISTORS 


HIGH-SPEED SWITCHES 


‘FOR IMPROVED PERFORMANCE 


SEE FAIRCHILD 2N2848 
GENERAL DESCRIPTION - The Fairchild 2N2476 and 2N2477 are NPN silicon PLANAR epitaxial transistors designed : 


specifically for high-speed saturated switching applications. PHYSICAL DIMENSIONS 
in accordance with 


JEDEC (TO-5) outline 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 
Storage Temperature . -65°C to +300°C 


Operating Junction Temperature 200°C Maximum 


Maximum Power Dissipation . 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 2.0 Watts 
at 25°C Ambient Temperature (Notes 2 and 3) 0.6 Watt 


Maximum Voltages and Current 


Vopo Collector to Base Voltage 60 Volts 
Voro Collector to Emitter Voltage (Note 4) . 20 Volts 
VeRO Emitter to Base Voltage 5.0 Volts 
le Collector Current Limited by power dissipation only een are uate: 


Collector internally connected to case 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


2N2476 2N2477 
Symbol Characteristic | _ Min. Max, Min. Max. Units Test Conditions 
Dep DC Current Gain 20 40 In = 
Vor Base-Emitter Voltage 1.0 Volts In = 
Vor Base-Emitter Voltage 0.95 Volts In = 
Vop(sat) Collector Saturation Voltage 0.4 Volts In = 
Vog (sat) Collector Saturation Voltage 0.4 Volts In = 
Vop (sat) Collector Saturation Voltage 0.75 0.65 Volts la = 
hee High Frequency Current Gain (f = 100 mc) 22D 2.5 In = 
Cob Output Capacitance - 10 10 pf I, = 
Iopo Collector Cutoff Current : | 0.2 0.2 uA I, = 
Tago lt50 C) Collector Cutoff Current 200 200 uA In = 
T-BO Emitter Cutoff Current 100 100 LA In = 
BVano Collector to Base Breakdown Voltage 60 60 Volts © In = 10uA I. = 0 
Voero(sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) 20 20 ' Volts Ia = 50 mA(pulsed) In = 0. 
BV BO Emitter to Base Breakdown Voltage. : 5.0 5.0 Volts 1, = 100 uA In = 0 
ts Storage Time (Note 6) a 25 25 nsec la = 150 mA, il = 15 mA, Ino =-15 mA 
an Turn On Time (Note 7) 25 25 nsec In = 150 mA Ini =~ 15mA 
tore Turn Off Time (Note 6) 45 45 nsec In = 150 mA, Ibi =15 mA, In9 x ne mA 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 87.5°C/watt (derating factor 
of 11.4 mW/°C; junction-to-ambient thermal resistance of 292°C/watt (derating factor of 3.42 mW/°C). 


(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 
(5) Pulse Conditions: length < 400 usec; duty cycle < 3%. 


(6) See Figure 2 for exact values of lo Iz and Ip. 
' (1) See Figure 1 for exact values of I, and Ip). 
Copyright 1963 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 
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FIGURE 1 — Turn-On Test Circuit 


— Vee = 6.4V . 
402 oe | 
| 7 Vout ! mole en 
Vi, (Note 1) 1KQ 7 TYPE 
= -2N2476 
2N2477 


FIGURE 2 — Turn-Off and Storage Time Test Circuit 


Vec =6.4V 


40 Q “17.7 V 


~ Vout ( Note 2) 


TY PE 
2N2476 
2N2477 | 


Vip ( Note 1) 0.1 pf 


620 2 
-6.4.V 


Vep 15.9 V 
( Note 2 ) 


Note 1: Input voltage (Vin) obtained from mercury-relay type pulse 
generator having an output impedance of 50 ohms. Vin rise 
' time <2 nsec; pulse duration >150 nsec; and duty factor 
<2%. | 
Note 2: Input and output waveforms monitored by means of a sampling 
oscilloscope or other indicating device having a rise time 
<0. 5 nsec; input capacitance of probe <2.5 pf with shunt 


resistance of 1 megohm. 
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2N2483 ¢ 2N2484 
NPN LOW LEVEL, LOW NOISE TYPE 


DIFFUSED SILICON PLANAR TRANSISTORS 


The 2N2483, and 2N2484 are NPN double-diffused silicon PLANAR transistors designed for use in high-performance, | PHYSICAL DIMENSIONS 
low-level, low-noise amplifier circuits from audio through high-frequency ranges. in accordance with 
| | JEDEC (TO-18) outline 
ABSOLUTE MAXIMUM RATINGS [Note 1] 230 01a, 
Maximum Temperatures 
Storage Temperature ~ —65°C to +300°C 
Operating Junction Temperature 200°C Maximum 
Lead Temperature (Soldering, No Time Limit) 300°C Maximum 
Maximum Power Dissipation 
| Total Dissipation at 25°C Case Temperature (Note 2 and 3] 1.2 Watts 
| at 100°C Case Temperature [Note 2 and 3] 0.68 Watt 
7 at 25°C Ambient Temperature [Note 2 and 3] 0.36 Watt 
| Maximum Voltages 
| Vceo _— Collector to Base Voltage 60 Volts 
Veeo Collector to Emitter Voltage [Note 4] ~ 60 Volts 
| Veso Emitter to Base Voltage 6.0 Volts 
| lc Collector Current 50 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 
Package weight 1s 0.43 gram 


2N2483 2N2484 


SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 


~ BV cro Collector to Base Breakdown Voltage 


DC Pulse Current Gain {Note 5] 
DC Current Gain 
DC Current Gain 
DC Current Gain 
DC Current Gain 
hee ~ DC Current Gain 
hee (— 55°C) DC Current Gain 
Vse (on) Emitter-Base On Voltage 
Vce (sat) Collector Saturation Voltage 
High Frequency Current Gain (f = 
High Frequency Current Gain (f = 


So 


WWODSCOSMFOA 
Oe eR GOO Po ™ 


lcBo Collector Cutoff Current 

leso (150°C) Collector Cutoff Current 

leso Emitter Cutoff Current 

lceo Collector-Emitter Cutoff Current 
Cos Output Capacitance 

Cre Emitter Transition Capacitance 


NOOO MWMNDOY+DOD000050 
<<<ccS“S<<c3g ccccecc<c 
> 


WWOSSCONFOS;{ 
-O On mt AO = CE 


eT | | | | 


DOOUNMNAANMONUNOOMaa 


Veeo (sust) Collector to Emitter Sustaining Voltage 
[Note 4 and 5] 
Emitter to Base Breakdown Voltage 
Wide Band Noise Figure [Note 6] 
Narrow Band Noise Figure [Note 7] 
Narrow Band Noise Figure {Note 8] 
Narrow Band Noise Figure [Note 9] 


So 
_~ 
> 


Hund 
salen 


ZooO00 
<<<1c< 


NOTES: 


(1) 
(2) 
(3) 


(4) 
(5) 
(6) 
(7) 
(8) 
(9) 


These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 146°C /Watt (derating factor of 6.9 mW/°C); junction- -to- 
ambient thermal resistance of 486°C/Watt (derating factor of 2.1 mW/°C). 

These ratings refer to a high-current point where collector-to-emitter voltage is lowest. 

Pulse Conditions: length = 300 psec; duty cycle = 1%. 

Ry = 10K; Power Bandwidth of 15.7 Kc with 3 db points at 10 cycles and 10 Kc. 


f = 1 Ke; Ry = 10K; Power Bandwidth of 200 cps. 


f = 10 Ke; Rg = 10KQ; Power Bandwidth of 2 Ke. 
= 100 cps; Rg = 10K; Power Bandwidth of 20 cps. 
Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 
Be ie oR ee 
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FACT? | mini 

SYMBOL SUBGROUP CHARACTERISTIC MIN. TYP. 
Nie 4 Input Resistance FS 7.5 
Pie | 4 — Output Conductance 7 me 
Nee 4 ~~ Voltage Feedback Ratio 300 
hte 4 Small Signal Current Gain 80.280 


hiv 4 _—— Input Resistance 2587 
t+ NOTE: These Numerals Apply to the Fairchild FACT Program. . 


MAX. 


13 


30 


800 
450 


32 
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2N2484 
MIN. TYP. MAX. - 
35 15 24 
15 40 
425 800. 
150 400 900 
25 27 32 


SMALL SIGNAL CHARACTERISTICS (f = 1KC) 


UNITS 


Kohms 
umho 


x10 


ohms 


TEST CONDITIONS 
le = 1.0 mA Ver = 5.0V 


le = 1LOmA Vee = 5.0V 


lc = 1.0mA Vee = 5.0V 
lc = 1.0 mA Vee = 5.0V 
lo = 1.0mA Ves = 5.0V 


| 9 N y) 5 0 9 : 2 N 2 51 O | o , N Ys ait, 
NPN LOW-LEVEL, LOW-NOISE 


DIFFUSED SILICON PLANAR* TRANSISTORS 


e HIGH GAIN..... hee = 40 (MIN) (2N2509) AT 10 mA PHYSICAL DIMENSIONS 
i Teeter ee h-- = 150-500 (2N2510) AT 10 mA in accordance with JEDEC (TO-18) outline 
ae eee h,- = 240-750 (2N2511) AT 10 mA 


HIGH VOLTAGE .. . LV... = 80 V (MIN) (2N2509) 


_.. ceo = 65 V (MIN) (2N2510) asp) at BB 
... Wego = 50 V (MIN) (2N2511) How -— |? 
¢ LOW NOISE..... NF = 4.0 dB (MIN) (2N2510/11) AT 1.0 kHz aie 3 
Seating +~ 
cae + 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 
Storage Temperature 


—65°C to +300°C 


Operating Junction Temperature + 200°C 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 1.2 Watts 
at 100°C Case Temperature (Notes 2 and 3) 0.68 Watt 
at 25°C Ambient Temperature (Notes 2 and 3) 0.36 Watt 
Maximum Voltages 2N2509 2N2510 2N2511 
Vero Collector to Base Voltage 125 Volts 100 Volts 80 Volts ae 
Vero Collector to Emitter Voltage (Note 4) 80 Volts 65 Volts 50 Volts. All dimensions in inches 
Ven Emitter to Base Voltage —7.0Volts 7.0 Volts —_7.0 Volts a eesti A Apa 
Package weight is 0.43 gram 
ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 
2N2509 » 2N2510 2N2511 
SYMBOL CHARACTERISTICS MIN. MAX. MIN. MAX. MIN. MAX. UNITS TEST. CONDITIONS 
hee DC Current Gain 40 150 500 240 750 Ie =10mA Vop = 5.0V 
Nee DC Current Gain 25 75 120 I, = 10HA Vog = 5.0 V 
hee(—55°C) DC Current Gain 20 60 100 I, = 10mA Vee = 9.0 V 
h--(—55°C) DC Current Gain 25 40 In = 10uA Vog = 5.0V 
Hee DC Current Gain 80 In = 1.0 vA Vop = 9.0 V 
Voe(saty Collector Saturation Voltage 1.0 1.0 1.0 Volts I.=95.0mA I, =0.5 mA 
Vee(sat} Base-Emitter Voltage 0.9 0.9 0.9 Volts I.=5.0mA |, =0.5mA 
te High-Frequency Current Gain (f = 30 MHz) 1.5 1.5 1.5 I. = 5.0 mA Veg = 10V 
logo Collector Cutoff Current 9.0 nA I. =0 Veg = 100V 
logo Collector Cutoff Current 9.0 nA I. =0 Vop = 80V 
logo Collector Cutoff Current 9.0 nA = Veg = 60V 
logo(150°C) Collector Cutoff Current 10 uA == 0 Vag = 100V 
logo (150°C) Collector Cutoff Current 10 uA I. =0 Veg = 80V 
logo(150°C) Collector Cutoff Current 10 WA = Veg = 60V 
lego : Emitter Cutoff Current 2.0 2.0 2.0 nA IL =0 Veg = 5.0 V 
Cobo Output Capacitance (f = 1.0 MHz) 6.0 6.0 6.0 pF IL =0 Vox = 9.0V 
Cin Input Capacitance (f = 1.0 MHz) 10 10 10. ~—s pF IL =0 — Veg = O.5V 
NF Noise Figure (f = 1.0 KHz) 7.0 4.0. 4.0 dB Io = 10HA Vop = 5.0 V 
BW = 200 Hz Rez = 10 kQ 
ri C. Collector-Base Time Constant (f = 4.0 MHz) 800 800 800s pss I. =10mA Veg = 10V 
BVaR6 Collector to Base Breakdown Voltage 125 100 80 Volts Ie=10HA IL =0 
Voeo|sus} Collector to Emitter Sustaining Voltage (Note 4) 80 65 90 Volts I.=10mA - |, = 0 
BV e869 Emitter to Base Breakdown Voltage 7.0 7.0 7.0 Volts I-=O.1 uA IL = 0 
*Planar is a patented Fairchild process. 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal! resistance of 146°C/Watt (derating factor of 6.85 mW/°C); junction to ambient 
thermal resistance of 486°C/Watt (derating factor of 2.06 mW/°C). 

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. 
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NPN LOW-LEVEL, 


DIFFUSED SILICON PLANAR* TRANSISTOR 


GENERAL DESCRIPTION The Fairchild 2N2586is an NPN PLANAR transistor designed for use in low- 


level, low-noise amplifier circuits from audio through high-frequency ranges. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 
| at 25°C Ambient Temperature (Notes 2 and 3) 


Maximum Voltages and Current 


Vepo Collector to Base Voltage 

CEO Collector to Emitter Voltage (Note 4) 
Vepo Emitter to Base Voltage 
io Collector Current 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


| SYMBOL : CHARACTERISTIC MIN. MAX. 
| her DC Pulse Current Gain (Note 5): 600 
DoE DC Current Gain 150 
bop DC Current Gain 120 360 
her DC Current Gain 80 
hyp (55°C) DC Current Gain 40 
Vag (sat) Collector Saturation Voltage 0.5 
Vor Base-Emitter Voltage 0.7 0.9 
Neg High Frequency Current Gain (f = 30 MHz) Lo 
C obo Common Base Open Circuit Output Capacitance 7.0 
(f = 1.0 MHz) 3 
ToRO Collector Cutoff Current 2.0 
lors Collector - Emitter Cutoff Current 2.0 
To pgit 70°C) Collector-Emitter Cutoff Current 10 
In EO Collector-Emitter Cutoff Current 2.0 
TBO Emitter Cutoff Current | 2.0 
NF Spot Noise Figure (Ro =1MQ; f =10kHz) 2.0 
NF . Spot Noise Figure (Ro =10kQ; f = 10 kHz) (2.0 
NF Spot Noise Figure (Ro =10kQ; f = 1.0 kHz) 3.0 
NF Spot Noise Figure (Ro =1MQ;f= 1.0 kHz) 3.5 


UNITS 


Volts 
Volts 


pF 


nA 
nA 
LA 
nA 
nA 
dB 
dB 
dB 
dB 
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-65°C to +300°C 


175°C Maximum 


0.6 Watt 
0.3 Watt 


60 Volts 
45 Volts 
6.0 Volts 
30 mA 


PHYSICAL DIMENSIONS 
in accordance with 
- JEDEC (TO-18) outline 


-230 


036 (028 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 
Package weight is 0.43 gram 


TEST CONDITIONS 


To = 10 
In = poe 
To = 10 
In = 1.0 
Io = 10 
In = 10 
Io = 10 
To = 500 
I = 0 
I = © 
Vor = 45 
Vor = 45 
I, = 0 
To = Q 
lo = 1.0 
I, = 10 
To = 10 
| Ia = 1.0 


EAIRCHILD 


mA 


LA 
LA 


Vor = 5.0 
Vor = 50 
Vor = 5.0 
Vop = 5.0 
Vor = 5.0 
I, = 0.5 
I, = 05 
Vag: = 5:0 
Von = 50 
Yen > 45 
Ver = 0 
Van = 0 
Vor = 50 
Vig = 50 
Vor = 5.0 
Vor = 5.0 
Vor = 5.0 
Vor = 5.0 


<<<< < 


V 


= Planar is a patented Fairchild process. 
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ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


SYMBOL CHARACTERISTICS MIN. MAX. UNITS TEST CONDITIONS 
he Input Resistance (f = 1.0 kHz) 4.5 18 Kohms Io = 1.0 mA Vor = 5.0 V 

ae Output Admittance (f = 1.0 kHz) 100 umhos Ia = 1.0 mA Vo E* 5.0 V 
hee Small Signal Current Gain (f = 1.0 kHz) 150 600 In = 1.0 mA Vor =: 530° °V 
BV, BO Collector to Base Breakdown Voltage 60 Volts In = 10 yA I, = 0 
Vo Eo lsust) Collector to Emitter Sustaining Voltage 45 Volts In = 10 mA I, = 0 

_ (Notes 4 and 5) (pulsed) 

BVEBO Emitter to Base Breakdown Voltage 6.0 Volts I. = 10 yA In = 0 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 250°C/Watt (derating factor of 4.0 mW/°C); 
junction to ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C). 


(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. | 
(5) Pulse Conditions: length = 300 usec; duty cycle < 2%. 


2220 


PNP LOW LEVEL, Low NOISE TYPE 
_ DIFFUSED SILICON PLANAR | TRANSISTOR 


GENERAL DESCRIPTION —- The Fairchild 2N2605 is a PNP double-diffused silicon PLANAR II 


transistor designed for use in high- Denon nenees low-level, low-noise amplifiers from audio | 
to high frequency ranges. | | | | PHYSICAL DIMENSIONS 


in accordance with 
ABSOLUTE MAXIMUM RATINGS (Note 1) JEDEC (T0-46) outline 


Maximum Temperatures 


Storage Temperature _ a -65°C to +200°C 
Lead Temperature (Soldering, 116" £ 1/32", 10 sec time limit) 230°C 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 1.2 Watts 
at 25°C Ambient Temperature (Notes 2 and 3) 0.4 Watt 


-Maximum Voltages and Current 


Vopo Collector to Base Voltage -60 Volts 
CEO Collector to Emitter Voltage (Notes 4 and 5) 7 -45 Volts . NOTES: Minas nine 
VEBO _ Emitter to Base Voltage | | -6.0 Volts Pec omen a 028 gan 
Ta _~ Collector Current » | | | 30mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Characteristics in. - Uni | Test Conditions 


DC Current Gain 
DC Current Gain 
DC Current Gain 
DC Current Gain (Notes 4 & 5) 


Collector to Base Breakdown 
Voltage 


Collector to Emitter Limiting 
Voltage (Notes 4 & 5) 


Emitter to Base Breakdown 
Voltage 


Collector Cutoff Cunisat 
Collector Reverse Current 


Collector Reverse Current 
(T, 170° ©) 


Emitter Cutoff Current 
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Symbol Characteristics Min. Max. Units | Test Conditions 

Vp (sat) Base Saturation Voltage -0.7 -0.9 Volts I, = 10 mA I, = 0.5 mA 
(Notes 4 & 5) 

Vor (sat) Collector Saturation Voltage -0.5 Volts I, = 10 mA I, = 0.5 mA 
(Notes 4 & 5) 

Nee High Frequency Current Gain 1.0 Tn = 0.5 mA Vor =-9.0 V 
(f = 30 Mc) | | 

C Common-base, Open-circuit 6.0 pf I = 0 V = 5.0 V 

pba Output Capacitance (f = 1.0 Mc) E | CB 

NF Wide Band Noise Figure 3.0 db Ir = (10 yA Vor = -5.0 V 
({ = 10 Kc) (Note 6) | | 

R (hy) Real Part, Input Impedance (f = 100 Mc) 200, Ohms IW = 10 mA VQ, = 5.0 V 


SMALL SIGNAL CHARACTERISTICS (f= 1 Kc) 


Aen ammnamerinma nant eamarema 


Symbol Characteristic Min. Max. Units Test Conditions | 


Input Resistance 


Output Conductance 


Small Signal Current Gain 
Voltage Feedback Ratio 


NOTES: 


(1) 
(2) 
(3) 


(4) 
(5) 
(6) 


These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.. 


These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 146°C /Watt (derating factor of 6.9 mW/°C; junction-to-ambient 
thermal resistance of 438°C /Watt (derating factor of 2.28 mW/°C). 


These ratings refer to a high-current point where collector-to-emitter voltage is lowest. . 
Pulse Conditions: length = 300 psec; duty cycle = 1%. 
Se = 10 KOhms, Power Bandwidth = 15,7 Ke. 
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_ 2N2616 + 2N2729 
~ NPN ULTRA-HIGH FREQUENCY, 
~ OSCILLATOR AND AMPLIFIER TYPE 


DIFFUSED SILICON PLANAR™ EPITAXIAL TRANSISTORS 


GENERAL DESCRIPTION - The 2N2616 and 2N2729 are NPN Double-Diffused Silicon Planar Epitaxial 
Transistors. They are designed for low-noise, high-frequency amplifiers; 1 GHz local oscillators; 


non-neutralized IF amplifiers and non-saturating circuits with rise and fall times of less than oid ccataannecuien op Rauaeaenenauth 


JEDEC (TO-18) outline JEDEC (TO-46) outline 
2.0 nanoseconds. ean an 
195 Sik 509 DIA. | 2g DIA. 
ABSOLUTE MAXIMUM RATINGS (Note 1) ae 085 
, MAX. 
Maximum Temperatures Seating 
Plane 
Storage Temperature -~65°C to +300°C Sipps 
Operating Junction Temperature +200°C Maximum 
Lead Temperature (Soldering, No Time Limit) +300°C Maximum 
Maximum Power Dissipation ie | BASE 
| ATS COLLECTOR 
Total Dissipation at 25°C Case Temperature (Notes 2and3) | 0.8 Watt . 
at 25°C Ambient Temperature (Notes 2 and 3) 0.3 Watt 


Maximum Voltages and Current 


VoRpo Collector to Base Voltage . 30 Volts Se eae See sete Gee aeeee 


Leads are gold-plated Kovar* tee ay Kovar ‘5 
ead No. 3 internally connected to case ead No. 3 internally connected to case 
Vo EO Collector to Emitter Voltage (Note 4) . , 15 Volts aa. acct is a aa " Package weight is 0.34 a 
VERO Emitter to Base Voltage ; | 3.9 Volts 
To Collector Current 50 mA 


Characteristic Max. Units © Test Conditions 


DC Current Gain 
Pulsed Base-Emitter Saturation Voltage (Note 6) 
Pulsed Collector-Emitter Saturation Voltage (Note 6) 


< 
QD 
| 


ion! 
ow tw 
w 


Output Capacitance 


Qnaaas 


Input Capacitance 
Collector Cutoff Current 
cBolt50°C) Collector Cutoff Current 


High Frequency Current Gain 
(f = 100 MHz) 


Available Power Gain (neutralized) 
(£ = 200 MHz) 


Power Output (f = 500 MHz) 
Collector Efficiency (f = 500 MHz) 
Noise Figure (Note 5) 


tht 

Q ti 

<<< < 
- 
a 


Collector to Emitter Sustaining Voltage 
(Note 4) 


Collector to Base Breakdown Voltage 


Emitter to Base Breakdown Voltage 


* Planar is a patented Fairchild process. 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 219°C/Watt (derating factor of 4.56 mWw/ *C). 
(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. : 


(5) £ = 60 MHz, Ry, = 4002. 


(6) Pulse Conditions: length = 300u8s; duty cycle <1% 
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2N2695 - , 2N2696 - 2N2927 
PNP VHF AMPLIFIERS, HIGH CURRENT SWITCHES 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 


The 2N2695, 2N2696, and 2N2927 are PNP silicon PLANAR epitaxial transistors designed for digital and analog 
applications at current levels to 500 milliamperes. The high gain-bandwidth product, f:, at high currents, makes 
them excellent units for line driving and memory applications. : 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-46) outline | 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures 2N2695 2N2696 2N2927 
Storage Temperature —65°C to +200°C + —65°C to +200°C —65°C to +200°C are 
Operating Junction Temperature 200°C Maximum 200°C Maximum = = 200°C Maximum ~ 
Lead Temperature (Soldering, 60 sec Time Limit) 300°C Maximum 300°C Maximum 300°C Maximum -2N2695 
eae aes PHYSICAL DIMENSIONS 
Maximum Power Dissipation ‘nvaccordance with 
Total Dissipation at 25°C Case Temperature {Note 2 and 3] 2.0 Watts © 1.2 Watts 3.0 Watts JEDEC (TO-18) outline 
at 100°C Case Temperature {Note 2 and 3] 1.0 Watt © 0.68 Watt 1.7 Watts Sou =. 230 pig, 
at 25°C Ambient Temperature (Note 2&3] 0.36 Watt 0.36 Watt 0.8 Watt a 
Maximum Voltages oud ieee 
Veso _— Collector to Base Voltage — 25 Volts — 25 Volts — 25 Volts paras 500 MIN. 
Vceo Collector to Emitter Voltage [Note 4] — 25 Volts — 25 Volts — 25 Volts “o1eD!A | | i 
Veso —_- Emitter to Base Voltage — 4.0 Volts — 4.0 Volts —4.0 Volts -2N2696 
le Collector Current [Note 2] 500 mA 500 mA 500 mA ? 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
CHARACTERISTICS — 


SYMBOL MIN. MAX. UNITS TEST CONDITIONS 
hee DC Pulse Current Gain [Note 5] 
hee DC Pulse Current Gain [Note 5] 
hee(—55°C) DC Pulse Current Gain [Note 5] 
Vee (sat) Base Saturation Voltage 

Ver (sat) Base Saturation Voltage ; | = ls 
Vee (sat) Collector Saturation Voltage : ls 
Vee (sat) Collector Saturation Voltage | -]. le 
hte High Frequency Current Gain (f = 100 mc) Vee 
Cor Output Capacitance Ves 


Collector Cutoff Current 


= 50 mA Vee 
= 300mA Vee 
= 50mA Vee 


NOTES: Alt dimensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 


2N2695 2N2696 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-5) outline 


lcso 


lcso (150°C) 
| BVcso 
Veto (sust) 


BVeso 
Ton 


Collector Cutoff Current | 
Collector to Base Breakdown Voltage 


Collector to Emitter Sustaining Voltage 
[Note 4 & 5] 
Emitter to Base Breakdown Voltage 


Turn On Time [Note 6] 


lc = 300 mA 


le = 100 pA 
ls, — 30 mA 


Tort 300 mA Is, ~ 30 mA Iz —30 mA 


Copyright 1964 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 


nsecle = 


Turn Off Time [Note 6] 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 87.5°C/watt (derating factor 
of 11.4 mW/°C) for the 2N2695; for the 2N2696 146°C/watt (derating factor of 6.9 mW/°C); for the 2N2927 58.3°C/watt (derating factor 
of 17.2 mW/°C). Junction-to-ambient thermal resistance of 486°C/watt (derating factor of 2.1 mW/°C) for the 2N2695 and 2N2696; for 
the 2N2927 219°C /watt (derating factor of 4.56 mW/°C). . 

(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 usec; duty cycle = 1%. 

(6) See switching circuit for exact values of Ic, I,,, and I,,. 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 


2N2927 
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- TYPICAL COLLECTOR AND BASE CHARACTERISTICS” 


ACTIVE REGION SATURATION REGION 


PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
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Ic ~ COLLECTOR CURRENT - mA 
- FORWARD CURRENT TRANSFER RATIO 
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Veg ~ COLLECTOR VOLTAGE - VOLTS | Vag ~ BASE VOLTAGE - ae gq - COLLECTOR CURRENT - mA 


COLLECTOR SATURATION 
VOLTAGE VERSUS COLLECTOR 
CURRENT 
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* Single family characteristics on Transistor Curve Tracer 
COLLECTOR-BASE DIODE REVERSE COLLECTOR-BASE DIODE = INPUT AND OUTPUT 
CURRENT VERSUS REVERSE CURRENT VERSUS CAPACITANCE VERSUS ~ CONTOURS OF CONSTANT GAIN 
sia BIAS VOLTAGE igi JUNCTION TEMPERATURE oe REVERSE BIAS VOLTAGE —— 4 BANDWIDTH PRODUCT (f) 
: : : 
: a : | 
; ; 
a 2 : ‘ 
~ ae “SB 50 7 100 13 150 175 200 rn 
Veg ~ COLLECTOR TO BASE VOLTAGE - VOLTS T; ~ JUNCTION TEMPERATURE - °C REVERSE BIAS VOLTAGE - VOLTS Ig - COLLECTOR CURRENT - mA 


SWITCHING TIMES 
VERSUS 
COLLECTOR CURRENT 
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I¢ ~ COLLECTOR CURRENT - mA 


STORAGE TIME VERSUS 
TURN ON AND TURN OFF 
BASE CURRENT 
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go ~ TURN OFF BASE CURRENT - mA 
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FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


- 60 
ee 
Io = ~300 


Yee: “RY 


- TURN OFF BASE CURRENT - 


= 40 
"Igy > TURN ON BASE CURRENT - mA 


nsec 


TIME - 


- TURN OFF BASE CURRENT - mA 


Igo 


- TURN OFF BASE CURRENT - mA 


Igo 


TYPICAL ELECTRICAL CHARACTERISTICS 


SWITCHING TIMES VERSUS 
TEMPERATURE 


Ty ~ AMBIENT TEMPERATURE - °C 
STORAGE TIME VERSUS 


TURN ON AND TURN OFF 
BASE CURRENT 


1g) ~ TURN ON BASE CURRENT - mA 


FALL TIME VERSUS TURN ON 
r AND TURN OFF BASE CURRENTS 


Igy - TURN ON BASE CURRENT - mA 


MONOSTABLE BLOCKING OSCILLATOR 


Vin = 1,5V MIN 
PW = 140nsec MIN 


Vec = ~20V 
© 


|2.5usec| 


t = 40nsec 


7 = 20nsec 


~ REVERSE BASE-EMITTER VOLTAGE - VOLTS 


V 
BE(g) 


- TURN OFF BASE CURRENT - mA 


'B2 


~ TURN OFF BASE CURRENT - mA 
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DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 
BASE EMITTER VOLTAGE 


Igy ~ TURN ON BASE CURRENT - mA 


STORAGE TIME VERSUS 
TURN ON AND TURN OFF 
BASE CURRENT 


-5 
Igy ~ TURN ON BASE CURRENT - mA 


FALL TIME VERSUS TURN ON 


; AND TURN OFF BASE CURRENTS 


RISE TIME VERSUS COLLECTOR 
: AND TURN ON BASE CURRENTS 


Eee eae. 
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1p; ~ TURN ON BASE CURRENT - mA 
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20 50 100 200 500 
Ie ~ COLLECTOR CURRENT - mA 


STORAGE TIME VERSUS 
TURN ON AND TURN OFF 
BASE CURRENT 


pe ~ TURN OFF BASE CURRENT - mA 


6 8 10 
Igy ~ TURN ON BASE CURRENT - mA 


FALL TIME VERSUS TURN ON 
‘ AND TURN OFF BASE CURRENTS 


“one 


- TURN OFF BASE CURRENT - mA 


-2b = 
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Igy ~ TURN ON BASE CURRENT - mA 


TAT ATIN 
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Ton and Tog¢ TEST CIRCUIT 


-9.0V LI 


PULSE SOURCE 
_ Rise Time < 6nsec 
PW = 500 nsec 


+4.0V -10V 


2N2695 
2N2696 
2N2927 


-10mA 


CHARCTERISTICS RELATIVE TO VALUE AT Ip= 


Te > COLLECTOR CURRENT - mA 


SMALL SIGNAL CHARACTERISTICS. 


-19 VOLTS 
> 25° 
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ZF 
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ea 
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CEDARS] 


CHARACTERISTICS RELATIVE TO VALUE AT Ts 
fm] 
So 


-10 -20 ~50 


CHARACTERISTICS RELATIVE TO VALUE. AT Vee * 


Veg ~ COLLECTOR VOLTAGE - VOLTS 


h PARAMETERS (f = lkc) 


x 


‘ ~ AMBIENT TEMPERATURE - ° 


SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 


20mc BINARY COUNTER LINE DRIVER 


Vec = -2,5V . +Vec 
() 


2N2695 
2N2696 
2N2927 


noo Sz Pheese N68 SZ FDIOD 
\/ : 
ae 2N2927 2N2927 a 


SINE WAVE INPUT 
f = 20mcs 


Fairchild cannot assume responsibility for use of any circuitry described. No circuit patent licenses are implied. 
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hie Input Resistance | | 480 1500 ohms lc= 10mA Vee = —10V 
Noe Output Conductance 80 1200 wmhos Ic= 10mA Vee = —10V 
Hee Voltage Feedback Ratio 162 2600 x10° lc= 10mA Vee = —10V 
hte Small Signal Current Gain 25 74 = 180 le= 10mA Vee = —10V 


— 2N2845 - 2N2846 - 2N2847 - 2N2848 
NPN HIGH-SPEED SATURATED SWITCHES 


DIFFUSED SILICON PLANAR® EPITAXIAL TRANSISTORS 


GENERAL DESCRIPTION — The 2N2845, 2N2846, 2N2847, and 2N2848 are NPN double- 
diffused silicon PLANAR epitaxial transistors designed primarily for high-speed, 20-60 
volt switching applications at collector currents up to 500 milliamperes. They are excel- 
lent drivers, featuring 20 nanosecond transition times for rod and magnetic memory, 
clock drivers for magnetic logic Circuits, and general purpose circuitry. These devices 
are also useful as high frequency DC to DC converters. 230 oi. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 
Storage Temperature 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-5) outline 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-18) outline 


— 65°C to +300°C 


Operating Junction Temperature 200°C Maximum 
Lead Temperature (Soldering, No Time Limit) 300°C Maximum 
2N2845 2N2846 
Maximum Power Dissipation 2N2847 2N2848 
Total Dissipation at 25°C Case Temperature 1.2 Watts 3.0 Watts 
[Notes 2 and 3] 
at 100°C Case Temperature 0.68 Watt 1.7 Watts 
[Notes 2 and 3] 
at 25°C Ambient Temperature 0.36 Watt 0.8 Watt 
[Notes 2 and 3] 
2N2845 2N2847 NOTES: All dimensions in inches ie Leas ar got late Kova dt 
Maximum Voltages 2N2846 2N2848 Sedo an 
Veo Collector to Base Voltage 60 Volts 60 Volts packopeeeigntis093 gam 
Vee Collector to Emitter Voltage [Note 4] 30 Volts 20 Volts 
Veso Emitter to Base Voltage 5.0 Volts 5.0 Volts 2N2845 - 2N2847 2N2846 + 2N2848 
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 7 
2N2845 2N2847 
| 2N2846 2N2848 
SYMBOL CHARACTERISTIC Min. Typ. Max. Min. Typ. Max. — Units TEST CONDITIONS 
hee DC Pulse Current Gain [Note 5] 30 60 120 40 #60 140 lc = 150 mA Vee = 10V 
hee DC Pulse Current Gain [Note 5] | 20 50 30 =50 | lc = 500 mA Vee = 10V 
hee: DC Pulse Current Gain [Note 5] 10 10 c = 500 mA Vce = 1.0 V 
Vce (sat) Collector Saturation Voltage [pulsed, Note 5] 0.22 0.4 0.18 04 Volts lc=150mA I; = 15 mA 
Vee (sat) Base Saturation Voltage [pulsed, Note 5] 0.85 1.2 0.85 1.2 Volts tce=150mA |, = 15 mA 
Vee (sat) Collector Saturation Voltage [pulsed, Note 5] 0.48 1.0 0.4 0.75 Volts lc = 500 mA I, = 50mA 
Ver (sat) Base Saturation Voltage {pulsed, Note 5] 1.1 1.6 1.1 1.6 Volts c= 500mA I, = 50mA 
hte High Frequency Current Gain (f = 100 MHz) 25 3.5 2.5 3.5 lc =50mA Vee = 10V 
Ices Collector Reverse Current 0.04 0.2 0.04 0.2 wA Ves = 0 Vee = 30V 
leso (150°C) Collector Cutoff Current 20 200 20 200 WA IL = 0 Vee = 30V 
Cobo Output Capacitance 6.0 8.0 6.0 8.0 pF Ic = 0 Ves = 10V 
Ten Turn On Time [Note 6] 18 40 14 25 os c= 150mA Is, ~ 15 mA 
Tort Turn Off Time [Note 6] 25 40 20 40° ns ee a mA, : a 15 mA, 
B2 —~ —~19M 
BV cso Collector to Base Breakdown Voltage 60 60 Volts l=O0O1lmA ;k=0 
Veto (sust) Collector to Emitter Sustaining Voltage [Notes 4 and 5] 30 20 Volts Ic= _ a I=0 
pulse 
BV eso Emitter to Base Breakdown Voltage 5.0 5.0 Volts ll=O1mA 1-=0 
NOTES: * Planar is a patented Fairchild process. 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 146°C/watt for the 2N2845 and 2N2847 (derating factor of 6.9 mW/°C); for the 
2N2846 and 2N2848, 58.3°C/watt (derating factor of 17.2 mW/°C). Junction-to-ambient thermal resistance of 486°C/watt (derating factor of 2.1 mW/°C) for the 2N2845 and 2N2847; for 
the 2N2846 and 2N2848, 219°C/watt (derating factor of 4.6 mW/°C). 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 ws ; duty cycle—=1%. 

(6) See switching circuits for exact values of I¢, I,,, and I... 
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TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS* 
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— 2N2868_ 
NPN HIGH-SPEED, HIGH-CURRENT SWITCH 


SILICON PLANAR EPITAXIAL TRANSISTORS 


FOR IMPROVED PERFORMANCE 
SEE FAIRCHILD 2N3108, 2N3110 


GENERAL DESCRIPTION - The Fairchild 2N2868 is an NPN silicon PLANAR epitaxial transistor designed for 


use in high-speed, high current switching applications. PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-5) outline 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


335 
Maximum Temperatures mee [2 on 
Storage Temperature -65°C to +300°C ths 
Operating Junction Temperature 200°C Maximum 
Lead Temperature (Soldering, no time limit) 250°C Maximum 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 2.8 Watts 
at 100°C Case Temperature (Notes 2 and 3) 1.6 Watts 
at 25°C Ambient Temperature (Notes 2 and 3) 0.8 Watt 
Maximum Voltages and Current 
VeBo Collector to Base Voltage 60 Volts 
Vor 0 Collector to Emitter Voltage (Note 4) 40 Volts Be as 
Veso Emitter to Base Voltage | 7.0 Volts Srey ence ere 
In Collector Current . 1.0 Amp 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


Symbol Characteristic Min. Max. Units Test Conditions 
hor DC Pulse Current Gain (Note 5) 40 120 Ia = 150 mA Vor = 10 V 
hop DC Pulse Current Gain (Note 5) 30 In = 150 mA Vor = 1.0 V 
hep DC Current Gain 30 Ia = 10 mA Vor = 10 V 
hop DC Pulse Current Gain (Note 5) 20 In = 500 mA Vor = 10 V 
hyp pl-55°C) DC Current Gain 20 In = 10 mA Vor = 10 V 
Vop(sat) Collector Saturation Voltage 0.25 Volts In = 150 mA I, = 15 mA 
Var lsat) Base Saturation Voltage 1.3 Volts In = 150 mA I, = 15 mA 
Dee High Frequency Current Gain (f = 20 mc) 260 In = 50 mA Vor = 10 V 
Topo Collector Cutoff Current 10 nA VoR* 30 V i = 0 
Topo(t50°C) Collector Cutoff Current 15 uA VoR* 30 V I, = 0 
TBO Emitter Cutoff Current 50 nA Veep 0.0 V Ty = 0 
Torx Collector Cutoff Current 100 nA Vor* 30 V Veep = 3.0 V 
Te Bx Emitter Cutoff Current 100 nA Vor= 30 V VeB = 3.0 V 
BVaBoO Collector to Base Breakdown Voltage 60 Volts In = 100 LA I. = 0 
Voro(sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) 40 Volts IQ = 25 mA I, = 0 
(pulsed) 

BV BO Emitter to Base Breakdown Voltage 7.0 Volts I, = 100 uA To = 

a Output Capacitance (f = 1.0 mc) 20 pf Vop= 10 V | I, = 
™! Base Stored Charge 2.0 usec See Figure I 
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NOTES: » 


(1) 


(2) 


8) 


(4) 
(5) 


These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 62.5 °C /Watt (derating factor of 16 mW/°C); junction-to- 


ambient thermal resistance of 218°C /Watt (derating factor of 4.6 mW/°C). 


This rating refers to a high-current point where collector-to-emitter voltage is lowest. 


Pulse Conditions: length < 300 sec; duty cycle < 2%. 


Mercury Relay 
Break Before Make 


| | Vin 
soiles 
| ! 7500 
7 ee 
502 502 


Oo +10 V 
200 
D Vout 


Scope impedaice = 10 Meg. 
11.5 pf 


Scope Rise Time = 15 ns 


50 % Vec= '0V 


Bog 


Y CE(SAT] 


aaa 


Input rise and fall time is fast 
enough so that doubling its value 
does not change the reading 
within the required accuracy 


FIGURE 1 
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2N2894 
PNP HIGH-SPEED SWITCH AND RF AMPLIFIER 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 


The 2N2894 is a 600 MHz PNP silicon PLANAR™ epitaxial transistor designed for saturated and non-saturated switch- PHYSICAL DIMENSIONS 
ing circuits requiring up to 200 milliamperes of collector current. It is suitable for 20 MHz RF amplifiers, 10.7 MHz IF in accordance with 


amplifiers, and 100MHz oscillator converter circuits. JEDEC (TO-18) outline 


.230 
"909 DIA. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 


Storage Temperature —65°C to + 200°C 
Operating Junction Temperature . 200°C Maximum 
Lead Temperature (Soldering, 60 sec. time limit) 300°C Maximum 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 1.2 Watts 
at 100°C Case Temperature [Notes 2 and 3] 0.72 Watt 
at 25°C Ambient Temperature [Notes 2 and 3] 0.36 Watt 
Maximum Voltages 
Vcso _—~ Collector to Base Voltage — 12 Volts 
Vceo Collector to Emitter Voltage [Note 4] — 12 Volts ike tae 
Veeco Emitter to Base Voltage —4.0 Volts Ee tray conrctd tase 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

hee DC Pulse Current Gain [Note 5] 40 75 150 lc =30mA Vee = —0.5V 
hee DC Pulse Current Gain [Note 5] 30 55 le=10mA Vee = —0.3V 
hee DC Pulse Current Gain [Note 5] 25 lc = 100 mA Vee = —1.0V 
hee (— 55°C) DC Pulse Current Gain [Note 5] 17 43 le = 30mA Vee = —0.5 
Vee (sat) Collector-Emitter Saturation Voltage —0.67 —0Q.15 Volts le=10mA Is = 1.0mA 
Vee (sat) Collector-Emitter Saturation Voltage —(0.1 —0.2 Volts lc = 30mA_ Ils = 3.0mA 
Vee (sat) Collector-Emitter Saturation Voltage — 0.25 —0.5 Volts lc = 100mA I, = 10mA 
Vee (Sat) Base-Emitter Saturation Voltage —0.78 — 0.92 — 0.98 Volts le = 10mA Ils = 1.0mA 
Vee (Sat) Base-Emitter Saturation Voltage —0.85 — 1] —1.2 Volts le = 30mA_ |p = 3.0mA 
Vee (Sat) Base-Emitter Saturation Voltage — 1.4 <f.7 Volts lc =100mA I, = 10mA 
hte High Frequency Current Gain (f = 100 MHz) 4.0 5.9 c= 30mA Ve = —10V 
Ca Output Capacitance 3.3 6.0 pf Vee = —50V k=0 
Cre Emitter Transition Capacitance 3.8 6.0 pf Vee = —0.5V Ic =0 

Ieee Collector Reverse Current 0.05 80 nA Vee = —6.0V Ves= 0 

lepo (125°C) Collector Cutoff Current 0.025 10 uA Vee = —-6.0V I= 0 

Veeo (sust) Collector-Emitter Sustaining Voltage —12 Volts l= 10mA IL=0 

[Notes 4 and 5] (pulsed) 

BV cso Collector-Base Breakdown Voltage —12 Volts l= 10yA KE =0 
BVeso Emitter-Base Breakdown Voltage —4.0 Volts le = 100yvA Ic =0 

Ton Turn On Time {Note 6] | 23 60 nsec c= 30mA le = 1.5mA | 
Torr Turn Off Time {Note 6] 34 90 nsec Ic = 30 mA, Is, = 1.5 mA, le, =~ —1.5 mA 


* Planar is a patented Fairchild process. 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 146°C/watt (derating factor of 6.85 mW/°C); 
junction-to-ambient thermal resistance of 486°C/watt (derating factor of 2.06 mW/°C.) 

(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 us; duty cycle = 1%. ; 
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REVERSE TRANSFER ADMITTANCE 
VERSUS FREQUENCY-INPUT 
SHORT CIRCUIT 
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INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT AND 
ip VOLTAGE- OUTPUT SHORT CIRCUIT 


“Lee TT TTT 7 
ca ReIPA 
tt Tt | 

ae = 


- INPUT ADMITTANCE - mmhos 
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Yie 


Ie ~ COLLECTOR CURRENT - mA 


REVERSE TRANSFER ADMITTANCE 
_ VERSUS COLLECTOR CURRENT 
AND VOLTAGE-INPUT 
SHORT CIRCUIT 


o— 
. 


~ REVERSE TRANSFER ADMITTANCE - mmhos 


ES Ee 


f - FREQUENCY - MHz 


FIVE STAGE RING OSCILLATOR FOR MEASUREMENT OF 
PROPAGATION DELAY 


ee 5 TRANSISTORS ees 
. oA 
10f 


Fairchild cannot assume responsibility for use of any circuitry described. No circuit patent licenses are implied. 
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PNP HIGH SPEED SATURATED SWITCH 


DIFFUSED SILICON PLANAR* II EPITAXIAL TRANSISTOR 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-18) outline 


e FAST SWITCHING --t.. = 20 ns (MAX) 
—— tors = 25 ns (MAX) 

-~7, = 20ns (MAX) 
230 nya. 


¢ HIGH FREQUENCY —— f, = 800 MHz (MIN) re 338 
LOW CAPACITANCE —— Cao = 4.5 pF (MAX) | 
LOW SATURATION VOLTAGE —- Vejsar) = 0.13 V (MAX) @ Ic = 10 mA 


ABSOLUTE MAXIMUM RATINGS [Note 1] cn 
Maximum Temperatures .016 


Storage Temperature — 65°C to +200°C 


Operating Junction Temperature 200°C Maximum 
Lead Temperature (Soldering, 60 second time limit) 300°C Maximum 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 1.2 Watts 
at 100°C Case Temperature [Notes 2 and 3] 0.72 Watt 
at 25°C Ambient Temperature [Notes 2 and 3] 0.36 Watt 046 048 
Maximum Voltages 
Vero __ Collector to Base Voltage —12 Volts TT pati fe gd ate esas 
Vceo Collector to Emitter Voltage [Note 4] —12 Volts elt a aa 
VeBo Emitter to Base Voltage — 4,5 Volts 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Noted) 


Vee (sat) 
fe 


Cobo 
Cibo 


Ices 


NOTES: 


Characteristic 


Turn On Time [Note 6, Figure 1] 

Turn Off Time [Note 6, Figure 1] 

Turn On Time [Note 6, Figure 2] 

Turn Off Time [Note 6, Figure 2] 

Charge Storage Time Constant [Note 6, Figure 3] 
Pulsed Collector-Emitter Saturation Voltage [Note 5] 


Pulsed Collector-Emitter Saturation Voltage [Note 5] © 


Pulsed Collector-Emitter Saturation Voltage [Note 5] 
Pulsed Base-Emitter Saturation Voltage [Note 5] 
Pulsed Base-Emitter Saturation Voltage [Note 5] 
Pulsed Base-Emitter Saturation Voltage [Note 5] 
High Frequency Current Gain (f = 100 MHz) 

Output Capacitance 

Input Capacitance 

Collector Reverse Current 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 146°C/watt (derating factor of 6.85 mW/°C); junction to ambient thermal resistance 
of 486°C /watt (derating factor of 2.06 mW/°C). 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 ws; duty cycle = 1%. 

(6) See switching circuit for exact values of I¢, |,,, and I,,. 
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Test Conditions 


Ic =~ 30 mA Is, ~~ 3.0 mA 
Ic =~ 30 mA Is, bbz ~ 3.0 mA 
lc = 30 mA lp, <= 1.5mA 
lc = 30mA Ip: oo leg = 1.5 mA 
c= lime ~ 10 mA 
lc = 10 mA Iz = 1.0mA 
lc = 30mA ls = 3.0mA 
lc = 100 mA ls = 10mA 
lc = 10mA ls = 1.0mA 
lc = 30mA ls = 3.0mA 
lc = 100 mA Is = 10mA 
Vee = —10V 
Veg = —5.0V 
Veg = —0.5V 
Vce = —10V 


* Planar is a patented Fairchild Process. 


-AIRCHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Noted) 


Symbol 


leso (125°C) 
Vero (sust) 


hee 
hre (— 55°C) 


Characteristic — 


Collector Cutoff Current 


Collector-Emitter Sustaining Voltage [Notes 4 and 5] 


Collector-Base Breakdown Voltage 


Collector-Emitter Breakdown Voltage 


Emitter-Base Breakdown Voltage 
DC Pulse Current Gain [Note 5] 
DC Pulse Current Gain [Note 5] 
DC Pulse Current Gain [Note 5] 
DC Pulse Current Gain [Note 5] 
DC Pulse Current Gain [Note 5] 


Test Conditions 


lc = 30mA 


TYPICAL COLLECTOR AND BASE CHARACTERISTICS* 


ACTIVE REGION 


Ie- COLLECTOR CURRENT - mA ie ~ COLLECTOR CURRENT - mA 


Ig ~ COLLECTOR CURRENT - mA 


iia 
CAH 
Ce seb co 
625 
42 anp nln 
ase acl 
2c 


ine Alle 


( Y ] TT 


WLS 


Sy 


Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


I~ COLLECTOR CURRENT - mA 


* Single family characteristics on Transistor Curve Tracer. 


Ie - COLLECTOR CURRENT - mA 


Ic — COLLECTOR CURRENT — mA 


SATURATION REGION 


CA 
Hy 


lo> COLLECTOR CURRENT - mA 


WY; 


Zs 


-0.1 -0. 


Ie ~ COLLECTOR CURRENT - mA 


v, 


Ic ~ COLLECTOR CURRENT - mA | 
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Vee ~ BASE-EMITTER VOLTAGE - VOLTS 
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: FAIRCHILD TRANSISTOR 2N2894A | 


hep - DC PULSE CURRENT GAIN 


1g, ~ TURN-ON BASE CURRENT - mA VpelO) - REVERSE BASE-EMITTER VOLTAGE - VOLTS 


- TURN-ON BASE CURRENT ~- mA 


TYPICAL ELECTRICAL CHARACTERISTICS 


DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
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FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 
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Ip, - TURN-ON BASE CURRENT - mA 


10 


I~ ~ COLLECTOR CURRENT - mA 


RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 


| A“ 


lo 7 COLLECTOR CURRENT - mA 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


Igo ~ TURN-OFF BASE CURRENT - mA 


FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


.0 6.0 8.0 
ee TURN-OFF BASE CURRENT - mA 
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COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


10 


SWITCHING TIME - ns 


1g, ~ TURN-ON BASE CURRENT - mA 


- TURN-ON BASE CURRENT - mA 


VpelSAT) — BASE-EMITTER SATURATION VOLTAGE — VOLTS 


BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 
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fee ia 
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SWITCHING TIMES VERSUS 
eens CURRENT 


le 7 COLLECTOR CURRENT - mA 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


0 
0 5.0 10 15 20 2 


Igo - TURN-OFF BASE CURRENT - mA 


FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


Ip2- TURN-OFF BASE CURRENT - mA 


CAPACITANCE - pF 


logs ~ COLLECTOR-EMITTER REVERSE CURRENT - pA 


FAIRCHILD TRANSISTOR 2N2894A 


TYPICAL ELECTRICAL CHARACTERISTICS | 


INPUT AND OUTPUT 
CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 
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FIVE STAGE RING OSCILLATOR 
FOR MEASUREMENT OF 
PROPAGATION DELAY 
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CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f,) 
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VERSUS TEMPERATURE 
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NON SATURATED SWITCHING PERFORMANCE 


OUTPUT 


ton = 2ns (typ.) 
tor =: 2ns (typ-) 


Vout 


2ns/Div. 
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SWITCHING TIMES 
VERSUS TEMPERATURE 


| figrm ft 


Piss toe +3008 
Fs veer hey 


25 


SWITCHING TIMES - ns 


CEO 
CCE 


Ty ~ AMBIENT TEMPERATURE - °c 


SWITCHING TIME TEST CIRCUIT 
FIGURE 1 


94Q 
Vout 
0.1 pF To Sampling Scope 


Vin | t. <£1.0ns 
50Q 
Pulse Generator 
t, £1.0ns 


PW = 400 ns = = 
PPS = 150 
Zin = 502 


Zin 2100 k Q 


ton Vep=0, Viy =-6.85 V 


tore Vep =~-9.85 V, Vin =411.7V 


SWITCHING TIME TEST CIRCUIT 
| FIGURE 2 


62 
Vout 
To Sampling Scope 
Vin t, <1.0 ns 

ZN >100kQ 
Pulse Generator 
t, £1.0ns 
PW = 400 ns = 
PPS = 150 


ton Veg =t3.0V, Vin =-7.0V 
tore Yep = ~4-0V, Ving = +6.0V 


STORAGE TIME TEST CIRCUIT 
FIGURE 3 


-3.0V 


270Q 
+10 V Vout 
| | To Sampling Scope 
VIN t. £1.0ns 
> \ 
Z yy 7100 k Q 

“Pulse Generator 

t, £1.0ns = 

PW = 400 ns 

PPS = 150 

Z iy = 50 Q 


2N2904 + 2N2905 - 2N2906 » 2N2907 


2N2904A + 2N2905A - 2N2906A - 2N2907A 


~ PNP HIGH-SPEED SWITCHES AND CORE DRIVERS 
SILICON PLANAR EPITAXIAL TRANSISTORS 


GENERAL DESCRIPTION - These PNP silicon PLANAR epitaxial transistors are designed 


primarily for high-speed saturated switching and core driver applications. 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-5) outline 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures 


329010 
Storage Temperature -65°C to +300°C 
Operating Junction Temperature 200°C Maximum 
Maximum Power Dissipation 2N2904 2N2904A 2N2906 2N2906A 
2N2905 2N2905A 2N2907 2N2907A 
Total Dissipation @ 25°C Case Temperature 3.0 Watts 1.8 Watts 
(Notes 2 and 3) 
@25°C Free Air Temperature 0.6 Watt 0.4 Watt 
(Notes 2 and 3) 
Maximum Voltages and Current 2N2904 2N2906 2N2904A 2N2906A 
2N2905 2N2907 2N2905A 2N2907A 
VoBo Collector to Base Voltage -60 Volts -60 Volts 
VcKo Collector to Emitter Voltage (Note 4) -40 Volts -60 Volts ra 
| Vepo Emitter to Base Voltage -5.0 Volts -5.0 Volts Calector intra connate toca 
: Ia Collector Current (Note 2) 600 mA 600 mA Saieaeo Naan 
2N2905 © 2N2905A 
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
| 2N2904 2N2904A 2N2905 2N2905A PHYSICAL DIMENSIONS 
2N2906 2N2906A 2N2907 2N2907A 


in accordance with 


Characteristic Min, Max. Min. Max. Min. Max. Min. Max. i Test Conditions JEDEC (TO-18) outline 


h DC Pulse Current Gain 40 120 100 300 100 300 
FE . 
(Note 5) 


FE DC Current Gain 35 75 100 


.230 
DIA. 
Beh .209 


FE DC Current Gain 25 50 100 
DC Current Gain 20 35 15 


FE DC Pulse Current Gain 20 30 50 
(Note 5) 


Vor (sat) Collector Saturation Voltage 
(pulsed, see note 5) 


Vop(sat) Collector Saturation Voltage 


(pulsed, see note 5) 


Vnzy(sat) Base Saturation Voltage 
BE 
(pulsed, see note 1) 


Vp (sat) Base Saturation Voltage 
(pulsed, see note 1) 


Turn-On Delay Time 
(see Figure 1) 


Rise Time (see Figure 1) NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 


Storage Time (see Figure 2) 


Fall Time (see Figure 2) 


Turn On Time (see Figure 1) 


= I 
Turn Off Time (see Figure 2) 2 7 oo : SaaS 


Copyright 1964 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 


; — 7 <n ia ideas 
| - . _ . cc __. 
| , aN _. . Ss a 
| 
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ELECTRICAL CHARACTERISTICS (25° ic Free Air Temperature unless otherwise noted) 


2N2904 = 2N2904A  2N2905 2N2905A 
se bite | | ; -: co _.2N2906 Ss: 2N2906A | 2N2907 2N2907A . 
Symbol ” wi ee Characterisite Min, Max. Min, Max. Min. Max. Min. Max. Units . Test Conditions 
2 ee + Pe ye High Frequency: ‘Current Gain o.. 2.0 2:0 = : 20 °° 2.0 1, = 50 mA Vv =-20 V 
. “fe. : : ; eee oe Cc CE 
(f = 100'mc) : : | 
IoBo Collector Cutoff Current 20 10 20 10 nA i = 0 Vop =-50 V 
Topo (159 C) Collector Cutoff corrent | in 20 10 - 20 10 wA In = 0 Vop = -50 ¥ 
loRx | | ' Collector Reverse Current 50 ~ 50 50 50 nA Vor= -30 V Var = +0.5 V 
I, Base Current _ . 560 50 50 50 nA | VoR= -30 V Var = +0.5 V 
Cob Output Capacitance (f = 100 kc) 8.0 8.0 8.0 8.0 pf I. = 0 Vos =-10 V 
CoE Emitter Transition Capacitance 30 30 30 30 pf. To = 0 Vip = -0.5° Vv 
(f = 100 kc) 
BVoRo Collector to Base Breakdown Voltage -60 ~60 -60 -60 Volts In = 10 wA I, = 
Vo potest Collector to Emitter Sustaining -40 -60 ~40 -60 Volts Io = 10 mA I, = 
Voltage (Notes 4 and 5) (pulsed) 
Bas | Emitter to Base Breakdown Voltage -5.0 -5.0 -5.0 -5.0 Volts | I, = 10 wA Tn = 0 
FIG. 1 TEST CIRCUIT FOR DETERMINING DELAY TIME FIG. 2 TEST CIRCUIT FOR DETERMINING STORAGE TIME 
AND RISE TIME AND FALL TIME 
; 3, | | | I5V -6 
|NPUT {NPUT y 


Zi = DUO a- | Se eee eS 

PRF = 150 PPS | | | PRF = 150 PPS 

Rise time < 2nsec To oscilloscope Rise time < 2nsec 
Rise time < 5nsec 0 


Dae 10 MQ aay | | 
cual eee 


To oscilloscope 
Rise time < 5nsec 
Lin = 10M 


NOTES 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 58.3°C/Watt (derating factor of 17,.2mW/°C); junction-to- 
ambient thermal resistance of 292°C /Watt (derating factor of 3.42 mW/°C) for the 2N2904, 2N2904A, 2N2905, and 2N2905A. Junction-to-case thermal resistance of 
97.3°C/Watt (derating factor of 10.3 mW/°C); junction-to-ambient thermal resistance of 437° C/Watt (derating factor of 2.28 mW/°C) for the 2N2906, 2N2906A, 2N2907, 
and 2N2907A., 


(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 
(5) Pulse Conditions: length < 300 sec; duty cycle < 2%. 


Fairchild cannot assume responsibility for use of any circuitry described. No circuit patent licenses are implied. 
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FAIRCHILD NPN DIFFUSED SILICON PLANAR 


The 2N3009 is an NPN silicon PLANAR epitaxial transistor designed for memory applications to 
500 milliamperes. It features the unique combination of 350 mc fr minimum with a guaranteed 


300 milliampere collector saturation voltage of 0.5 volt. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 sec time limit) 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 


at 100°C Case Temperature [Notes 2 and 3] 


at 25°C Ambient Temperature [Notes 2 and 3] 


Maximum Voltages 
Vcso Collector to Base Voltage 
Vces Collector to Emitter Voltage 
Vceo Collector to Emitter Voltage 
Veso Emitter to Base Voltage 


EPITAXIAL TRANSISTOR 


HIGH SPEED SATURATED SWITCH 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO- 52) outline 


—65°C to +200°C 
200°C Maximum 
300°C Maximum 


: 
Hts 


019 pia 
Ol6~ 
1.2 Watts 


0.68 Watt 
0.36 Watt 


40 Volts 
40 Volts 
15 Volts 
4.0 Volts 


NOTES: All drmensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC MIN. 


Nee DC Pulse Current Gain [Note 5] 

Nee DC Pulse Current Gain [Note 5] 

Nee DC Pulse Current Gain [Note 5] 

Vee (sat) Collector Saturation Voltage 

Vce (sat) Collector Saturation Voltage 

Vee (sat) Collector Saturation Voltage (+85°C) 

Vce (sat) Collector Saturation Voltage 

Vee (sat) Base Saturation Vo!tage 

Vee (Sat) Base Saturation Voltage 

Vee (Sat) Base Saturation Voltage 

te High Frequency Current Gain (f = 100 mc) 

Cob Output Capacitance 

Cre Emitter Transition Capacitance 

Ices Collector Reverse Current 

Ices (85°C) Collector Reverse Current 

BV cso Collector to Base Breakdown Voltage 

BV ces Collector to Emitter Breakdown Voltage 

Vceo (Sust) Collector to Emitter Sustaining Voltage 
[Notes 4 and 5] 

Emitter to Base Breakdown Voltage 

Charge Storage Time Constant [Note 6] 

Turn On Time [Note 6] | 

Turn Off Time [Note 6] 


BV eso 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor de- 


vice may be impaired. 


wi (2) These are steady state limits. The factory should be consulted on applications involving pulsed or 


- low duty cycle operations. 


5 (3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance 
of 146°C/watt (derating factor of 6.85 mW/°C). Junction-to-ambient thermal resistance of 486°C/watt 


(derating factor of 2.06 mW/°C). 
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TYP. MAX. 


UNITS TEST CONDITIONS 


lc = 30 mA Ve =O0.4V 
lc = 100 mA Vee = O0.5V 
Ic = 300 mA Vee = 1.0 V 
lc = 30 mA l= 3.0mA 
lc = 100 mA l= 10mA 
lc = 30 mA ls = 3.0mA 
lc = 30 mA ls = 3.0mA 
lc = 100 mA ls= 1OmA 
lc = 300 mA ls = 30mA 
le Vee 10 V 
Vos —_ 5.0 V 
Vis = 0.5 V 
Vez = O 
Ves = O 
I =O 
Veg = O 
Is = O 
(pulsed) 
= 100 4A lc =O 
ls, ~ 1O MA, Ie, ~ —10 mA 
= 300 mA, Is =~ 30 mA 
= 300 mA, ls: ~ 30 MA, Ie = —30 mA- 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


FAIRCHILD NPN DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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COLLECTOR CHARACTERISTICS* 
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FAIRCHILD NPN. DIFFUSED SILICON. PLANAR. EPITAXIAL TRANSISTOR 


TYPICAL ELECTRICAL CHARACTERISTICS 
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EMITTER TRANSITION AND OUTPUT 
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CHARGE STORAGE TIME MEASUREMENT CIRCUIT 


‘A' 
0.1 5002 
Vin© 
5002 
0.0023 
° i | 
Ps V. 
4 56Q 
35) 0 see 10 
+ = 
Pulse Generator F 
Vin Rise Time < 1 nsec 11V 
Source Impedance = 50Q -9 


PW > 300 nsec 
Duty Cycle < 2% 


0.1 1KQ 
©) Vout 


0.0023 ze 10% Pulse waveform 
| 0 at point ‘A’ 
oq 32 S2. 


ale. J 10% Vout 
O + Es 


' To Sampling Oscilloscope 
Zi * 10MQ 
Rise Time < 1 nsec 


8902 


tortor MEASUREMENT CIRCUIT 


Pulse Source 


Rise and Fall Times 
<1 nsec 


Pulse Width > 240 nsec 
ZIN = 50 


-3.0V 


0.1 


+10V 


332 


Vout 


To Sampling Scope 
Rise Time <1 nsec 
ZN = 10 MQ 


(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 


(5) Pulse Conditions: length = 300 usec; duty cycle = 1%. 
(6) See switching circuits for exact values of I,, I,,, and I... 
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2N3010 


FAIRCHILD NPN DIFFUSED SILICON PLANAR 
EPITAXIAL TRANSISTOR 


HIGH SPEED SATURATED SWITCH 


The 2N3010 is an NPN silicon PLANAR epitaxial designed specifically for high-speed saturated 
switching applications in the 50-100 mc range at power levels from 100 microwatts to 300 milli- 
watts. This device is suitable for most small-signal, RF, and digital type circuits. 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-18) outline 


. 


pee DIA 
| -2 
ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures in ay MAK 
Storage Temperature —65°C to +200°C 
Operating Junction Temperature 200°C Maximum 3 LEADS a MIN. 
Lead Temperature (Soldering, 60 sec time limit) 300°C Maximum 
Maximum Power Dissipation 016 
Total Dissipation at 25°C Ambient Temperature [Notes 2 and 3] 0.3 Watt 
Maximum Voltages 
Vcso Collector to Base Voltage 15 Volts Fait 
Vces Collector to Emitter Voltage 11 Volts Lead No. 
Vceo Collector to Emitter Voltage [Note 4] 6.0 Volts 
Veso Emitter to Base Voltage 4.0 Volts 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 
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SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS ~~ TEST CONDITIONS 


Nee DC Pulse Current Gain [Note 5] 

ee DC Pulse Current Gain [Note 5] 

Nee DC Current Gain 

Vee (sat) Collector Saturation Voltage 

Vce (sat) Collector Saturation Voltage 

Vce (sat) Collector Saturation Voltage 

Vee (sat) Collector Saturation Voltage (+85°C) 

Vee (Sat) Base Saturation Voltage 

Vee (Sat) Base Saturation Voltage 

Vee (sat) Base Saturation Voltage 

te High Frequency Current Gain (f = 100 mc) 

Cor Output Capacitance 

Cre Emitter Transition Capacitance 

Ices Collector Reverse Current | =5.0V 

Ices Collector Reverse Current ; . =11V 

Ices (85°C) Collector Reverse Current ; =5.0V 

BV cso Collector to Base Breakdown Voltage | = 10.nA 

BV ces Collector to Emitter Breakdown Voltage | 3 = 10 yA 

Vceo (Sust) Collector to Emitter Sustaining Voltage : | = 10mA 

[Notes 4 and 5] (pulsed) 

BVéso Emitter to Base Breakdown Voltage | : : = 10.,A 
Charge Storage Time Constant [Note 6] = |5, ~ 5.0 mA, Iz —5.0 mA 
Turn On Time [Note 6] =~ 10mA les ~ 2.0 mA 
Turn Off Time [Note 6] 10 mA, Ip ~ 1.0 MA, le =~ —1.0 MA 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor % 


SOS 


v7) device may be impaired. 

rs (2) This is a steady state limit. The factory should be consulted on applications involving pulsed or low FAI a J F=f i i 
(o) 

za 


duty cycle operations r Sean 
(3) This rating gives a maximum junction temperature of 200°C and junction- -to-ambient thermal resist- 
ance of 583°C/watt (derating factor of 1.71 mW/°C). SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


| FAIRCHILD NPN DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 
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* Single family characteristics on Transistor Curve Tracer. 
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FAIRCHILD NPN DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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SWITCHING TIMES - nsec 


“tha - PROPAGATION DELAY TIME - nsec 


SWITCHING TIMES VERSUS - SWITCHING TIMES VERSUS --LQWER LIMITING VOLTAGE 
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CHARGE STORAGE TIME — CONSTANT TEST CIRCUIT 


45.2V 43.0V 


To Sampling Scope 


500 2 
Mercury Type Pulser bw —0 Rise Time < 1. 0nsec 
Rise Time <1 nsec 0.1 Zin PNK 
Output { mpedance = 50 Q 430 Q 
Pw 2 200 nsec 
-3,.3V 
ton AND torr TEST CIRCUIT 
Vec =+1,0V 
| 50 2 . 
‘on stages anita ,_____ TO SAMPLING SCOPE toft 
Vap = -1.0V pee UNG. Sa tSee Jo OUT at TIME < 1.0 nsec ¢ 
B : Vag = +5.0V 
Vee 46.0 “ileal innatance= 8 100K ae 
Vpe(o)* ~1-0V IN=-4.0V 
+6.0V Vin ‘ 
10% Vin 
ton ~ 


(4) Renne refers toa high: current point where collector: to- emitter voltage is lowest. 


(5) Pulse Conditions: ‘length = 300 usec; duty cycle=1%. 
(6) See switching circuits for exact values of I, I,,, and I,.. 
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2N3011 
FAIRCHILD NPN DIFFUSED SILICON PLANAR 
EPITAXIAL TRANSISTOR 


HIGH SPEED SATURATED SWITCH 


The 2N3011 is an NPN silicon PLANAR epitaxial transistor designed specifically for high-speed 
saturated switching applications in the 50-100 mc range at current levels from 100 microamperes 
to 100 milliamperes. It is suitable for most small-signal, RF, and digital type circuits. 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-18) outline 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 200°C Maximum 
Lead Temperature (Soldering, 60 sec time limit) 300°C Maximum 
Maximum Power Dissipation 016 


—65°C to +200°C 


3 LEADS 


Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 1.2 Watts 
at 100°C Case Temperature [Notes 2 and 3] 0.68 Watt 
at 25°C Ambient Temperature [Notes 2 and 3] 0.36 Watt Lead Wi. 2 
Maximum Voltages Emitter 
Vcso Collector to Base Voltage 30 Volts 
Vces Collector to Emitter Voltage 30 Volts 
Vceo Collector to Emitter Voltage [Note 4] 12 Volts Lead No.3 
Veso Emitter to Base Voltage 5.0 Volts 036 028 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 


Vee = 0.35 V 
0.4 V 


lc = 10mA 

= 30 mA Vee = 

100 mA Vee = 1.0V. 

10 mA is=1.0mA 

30 mA le = 3.0mA 

10 mA Is= 1.0mA 

100 mA lp= lOMmA 

= 1OmA 1.0mA 
30 mA 


Hee DC Pulse Current Gain [Note 5] 

Nee DC Pulse Current Gain [Note 5] 

Nee DC Pulse Current Gain [Note 5] 

Vce (sat) Collector Saturation Voltage 

Vce (sat) Collector Saturation Voltage 

Vce (sat) Collector Saturation Voltage (+85°C) 
Vce (sat) Collector Saturation Voltage 

Vee (Sat) Base Saturation Voltage 

Vee (sat) Base Saturation Voltage 

Vee (sat) Base Saturation Voltage 100 mA 
te High Frequency Current Gain (f = 100 mc) = 20 mA 
Cos Output Capacitance ; =O 


Ices 

Ices (85°C) 
BV cso 

BV ces 

Vceo (sust) 


BVeso 


Collector Reverse Current : ; = 20V 
= 20 V 


Collector Reverse Current 

Collector to Base Breakdown Voltage 
Collector to Emitter Breakdown Voltage 
Collector to Emitter Sustaining Voltage 


Emitter to Base Breakdown Voltage 


10 vA 
10 vA 
10 mA 
(pulsed) 
100 yA 


ls, =~ 10 mA, 52 —lOmA 
lc = 30 mA ls = 3.0 mA 
lc = 30 mA, Is, = 3.0 MA, le =~ —3.0 mA | 


Charge Storage Time Constant [Note 6]. 
Turn On Time [Note 6] 
Turn Off Time [Note 6] 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor | 
device may be impaired. g 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or FAI R 2Cr 1 : 
low duty cycle operations. - 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance bess 
of 146°C/watt (derating factor of 6.85 mW/°C). Junction-to-ambient thermal resistance of 486°C/watt S EMICON [J LICCTOR 


(derating factor of 2. 06 mw/° C). A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


NOTES: 
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FAIRCHILD NPN DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 
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FAIRCHILD NPN DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 
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VBE(O) 
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Veg ~ COLLECTOR TO BASE VOLTAGE - VOLTS 


Pulse Generator 
Vin Rise Time < Insec 
Source Impedance = 500 


Pulse Generator 
try < 05 nsec 
Zo = 500 


Tz 


CANT 
CET NY 
ie seo 


logo ~ COLLECTOR CUTOFF CURRENT - yA 


ial 
40 


Vin Rise Time less than Insec 


COLLECTOR CUTOFF CURRENT 
_ VERSUS AMBIENT TEMPERATURE 
5 


* Ty > AMBIENT TEMPERATURE - re 


LOWER LIMITING 
VOLTAGE VERSUS 
SOURCE RESISTANCE 


AVERAGE PROPAGATION 
DELAY PER TRANSISTOR | 
VERSUS COLLECTOR VOLTAGE | 


CUT 
Cee 
CACCCTLEr 


Cl eee ie | 
pS 
LA Mtoe teae 4 


AVERAGED OVER TEN STAGES 
- SEE PROPAGATION DELAY CIRCUIT 


0 2 4 6 8 10 


Vec ~ SUPPLY VOLTAGE - VOLTS 


to - AVERAGE PROPAGATION DELAY/ TRANSISTOR - nsec 


Rp - SOURCE RESISTANCE - QHMS 


CHARGE STORAGE TIME — CONSTANT TEST CIRCUIT 


0.1 5000 
500.0 
| 0.0023 
56.0 
10 
JO 
Wve 


PW = 300 nsec 
Duty Cycle <2% 


Pulse Source 
Rise Time <1nsec 


100 Q 
Pulse Width > 200 nsec 


890 0 0.1 1K. 
CO) Vout +6V 10% Pulse waveform 
@) at point "A" 
-4V 
910,. 
0.0023 | 
10 
—y,+ To Sampling Oscilloscope 
O+ IOV Input Impedance = 500 


Rise Time = Insec 


ton-tors MEASUREMENT CIRCUIT 


in . 0.1 


Zin * 50 2 = 
Ton? Yoo = 2¥ 
Vpp Grounded 
Vin =7V 


To Sampling Scope 
Rise Time < lnsec 
Input Z = 100K 


Tote? Voc = 2V 
Veg = 7V 
Vi, 7 7BV 


CIRCUIT FOR MEASUREMENT OF PROPAGATION DELAY 


O+vcec 


Waveforms 1and 2 Superimposed 


(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 


(5) Pulse Conditions: length = 300 usec; duty cycle=1%. 
(6) See switching circuits for exact values of l,, I,,, and I,.. 
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The 2N3012 is a 600 mc PNP silicon PLANAR epitaxial transistor designed for saturated and non- 
saturated switching circuits requiring up to 200 milliamperes of collector current. It is suitable for 
-20 mc amplifiers, 10.7 mc IF amplifiers, and 100 mc oscillator converter circuits. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


2N3012 


PNP HIGH-SPEED SWITCH AND RF AMPLIFIER 


Maximum Temperatures 
Storage Temperature 


Operating Junction Temperature 
Lead Temperature (Soldering, 60 sec time limit) 


Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 
at 25°C Ambient Temperature [Notes 2 and 3] 


Maximum Voltages 


Veso 
Veto 
Vets 
Veso 


Collector to Base Voltage 


Collector to Emitter Voltage [Note 4] 
Collector to Emitter Voltage 


Emitter to Base Voltage 


—65°C to +200°C 
200°C Maximum 
300°C Maximum 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


SYMBOL 


Are 

Hee 

Nee 

Vce (sat) 
Vce (sat) 
Vee (sat) 
Vee (sat) 
Vee (sat) 
Vee (sat) 
Vee (sat) 
hte 

Cor 

Cre 

Ices 

Ices (85°C) 
BV cso 

BV ces 

Vceo (sust) 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor de- Z 


CHARACTERISTIC 


DC Pulse Current Gain [Note 5] 

DC Pulse Current Gain [Note 5] 

DC Pulse Current Gain [Note 5] 
Collector Saturation Voltage 

Collector Saturation Voltage 

Collector Saturation Voltage (+85°C) 
Collector Saturation Voltage 


Base Saturation Voltage 
Base Saturation Voltage 
Base Saturation Voltage 


High Frequency Current Gain (f = 100 mC)- 


Output Capacitance 


Emitter Transition Capacitance 


Collector Reverse Current 


Collector Reverse Current 

Collector to Base Breakdown Voltage 
Collector to Emitter Breakdown Voltage 
Collector to Emitter Sustaining Voltage 


[Notes 4 and 5] 


Emitter to Base Breakdown Voltage 
Turn On Time [Note 6] 


Turn Off Time [Note 6] 


vice may be impaired. 


(2) These are steady state limits. The poctory should be consulted on applications involving pulsed or 


low duty cycle operations. we 
(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance “ 


of 146°C/watt (derating factor of 6.85 mW/°C). Junction-to-ambient thermal resistance of 486°C/watt 


(derating factor of 2.06 mW/°C). 


MIN. TYP. MAX. 


30 70 
25 50 
20 40 
—0.07 
—0.1 
—0.15 
—0.25 
—0.78 —0.90 
—0.85 —1.12 
1A 
4.0 5.5 
3.3 
3.8 
0.05 
0.003 
—12 
12 
212 
—4.0 
25 
35 
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120 


—0.15 
—0.2 
—0.4 
—0.5 

—0.98 
—l.2 
—1.7 


6.0 
6.0 

80 
5.0 


60 
75 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-18) outline 


pate ec .230 


195 
1 7g014- Benn 
: ao 


030 | 
MAX. | 
1_ 


Seating 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 
Package weight is 0.43 gram 


TEST CONDITIONS 


1.2 Watts 
0.36 Watt 
—12 Volts 
—12 Volts 
—12 Volts 
—4.0 Volts 
UNITS 
l= 30 mA 
Ic = 10 mA 
lc = 100 mA 
Volts lc = 10 mA 
Volts lc = 30 mA 
Volts lc = 30 mA 
Volts lc = 100 mA 
Volts lc = 10 mA 
Volts lc = 30 mA 
Volts lc = 100 mA 
lc = 30 mA 
pf k=O 
pf lc =O 
nA Vee = —6.0V 
HA Vee = —6.0 V 
Volts le = 10 nA 
Volts le = 10 pA 
Volts lc = 10 mA 
(pulsed) 
Volts lr = 100 vA 
nsec lc = 30 mA 
nsec 


lc = 30 MA, Is: ~ 1.5 mA, Ie = —1.5 MA 


Vee = —O0.5 V 
Ve = —0.3 V 
Ve = —1.0V 

I= 3.0mA 

l= 1OmA 

I= 1.0mA 
| ls = 3.0mA 

I= 1OmA 
Vee = —10V 
Ves = —5.0 V 
Ves = —O0.5V 
Vee = O 
Vee — @) 

le — 0 

le — 0 

l= O 

lc = 

ls ~ 1.5 mA 


S ay 1s rare LJ (oo 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


TYPICAL ELECTRICAL CHARACTERISTICS 


4p COLLECTOR HARACTERISTICS* 


Ie - COLLECTOR CURRENT - mA 
' t ' 4 


Vog ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


ae oe CHARACTERISTICS * 
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a lz 
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3S 
© 
2 2.0 
a 2) — 9.02 mA 
eT Pee 
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Veg ~ COLLECTOR - alia. ake VOLTS 


PULSED DC CURRENT GAIN 


ao MERSUS TLE ame 


~ FORWARD CURRENT TRANFER RATIO 


Ie ~ COLLECTOR CURRENT - mA 


COLLECTOR-BASE REVERSE 
CURRENT VERSUS 
REVERSE BIAS VOLTAGE 
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ce ” COLLECTOR - BASE VOLTAGE - VOLTS 


- COLLECTOR CURRENT - mA 
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Ie ~ COLLECTOR CURRENT - mA 


Veg (sat) - COLLECTOR SATURATION VOLTAGE - VOLTS 


CBO 


~ COLLECTOR - BASE REVERSE CURRENT - nA 


2 COLLECTOR CHARACTERISTICS” 


Ic ~ COLLECTOR CURRENT - mA 


Veg ~ COLLECTOR ee nes are 


1 COLLECTOR CHARACTERISTICS* 


Iq ~ COLLECTOR CURRENT - mA 


Vog ~ COLLECTOR - EMITTER VOLTAGE - VOLTS 


COLLECTOR SATURATION 
VOLTAGE VERSUS | 
COLLECTOR CURRENT 
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I¢ ~ COLLECTOR CURRENT - mA 


COLLECTOR-BASE DIODE REVERSE 
, CURRENT VERSUS TEMPERATURE 
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* Single family characteristics on Transistor Curve Tracer. 
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2. 
Se eee 


Veg (sat) - BASE SATURATION VOLTAGE - VOLTS 


BASE CHARACTERISTICS* 


Vag ~ BASE- EMITTER VOLTAGE - VOLTS 


BASE CHARACTERISTICS* 


Veg ~ BASE-EMITTER VOLTAGE - VOLTS 


BASE SATURATION VOLTAGE 
: VERSUS COLLECTOR CURRENT 


CoCo 
Ir 
AIC 
CTT ee 
ane) a0l 
Cres 
Ao 
CTE 
COICO) 


Ie ~ COLLECTOR CURRENT - mA 


INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 


REVERSE BIAS VOLTAGE - VOLTS 


VOLTS 


ce ~ COLLECTOR VOLTAGE - 


Vp! 0) - REVERSE BASE-EMITTER VOLTAGE - VOLTS 


- TURN ON BASE CURRENT - mA 


IBy 


- TURN ON BASE CURRENT - mA 


rl 


Fgh A 


FAIRCHILD TRANSISTOR 2N3012 _ 


TYPICAL ELECTRICAL CHARACTERISTICS 


CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f,) 


DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 
aa EMITTER VOLTAGE 


af ett 
aa arn 
ie w/oa 

eS iraye, at 


1g) ~ TURN ON BASE CURRENT - mA 


STORAGE TIME VERSUS TURN ON 


oe AND TURN OFF BASE CURRENT 


Igo - TURN OFF BASE CURRENT - mA 


FALL TIME VERSUS TURN ON AND 
TURN OFF BASE CURRENT 


cm TAY 
eT Vt 


co 


Tn aa 


Igo - TURN OFF BASE CURRENT - mA 


nsec 


SWITCHING TIME - 


- TURN ON BASE CURRENT - mA 
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1p] ~ TURN ON BASE CURRENT - mA 
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~ SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 
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a an | Ht} 


I< ~ COLLECTOR CURRENT - mA 


RISE TIME VERSUS COLLECTOR 


_yAND TURN ON BASE CURRENTS 
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STORAGE TIME VERSUS TURN ON 


Tes TURN OFF vat van 


Igo ~ TURN OFF BASE CURRENT - mA 


FALL TIME VERSUS TURN ON AND 
TURN OFF BASE CURRENT 


7 ip A vanes 


Igo ~ TURN OFF BASE CURRENT - mA 


OAGs 


- nsec 


SNTTCHING TIME 


- mA 


- TURN ON BASE CURRENT 


'B1 


- TURN ON BASE CURRENT - mA 
t ‘ 


1p1 


SWITCHING TIMES VERSUS © 
AMBIENT TEMPERATURE 


Ty - AMBIENT TEMPERATURE - °C 


STORAGE TIME VERSUS TURN ON 


_AND TURN ay, _ CURRENTS 


(Coe 268 ee 
Co aan ee 


-1 “2 -3 ~4 -5 


Igo ~ TURN OFF BASE CURRENT - mA 


FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


AC 


i TURN OFF BASE CURRENT - mA 


SWITCHING TIME TEST CIRCUIT 


Vbb 2V 
1002 622 
a Vout 
2KQ 

Vin 
PULSE SOURCE 
RISE TIME<Insec $102 
P.W. > 200 nsec 


Vbb * +3V Vin » -1V 
fat pee Mins AF 


TO SAMPLING SCOPE 
RISE TIME < i nsec 
INPUT 2 <100KQ 


INPUT ADMITTANCE VERSUS 
FREQUENCY-OUTPUT | 
SHORT CIRCUIT 


- INPUT ADMITTANCE - mmhos 
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{ - FREQUENCY - mc 


INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT AND 
VOLTAGE-OUTPUT SHORT CIRCUIT 
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- QUTPUT ADMITTANCE VERSUS 
~ FREQUENCY-INPUT 
SHORT CIRCUIT 
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OUTPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT AND 
VOLTAGE. INPUT SHORT CIRCUIT 
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‘Ig > COLLECTOR CURRENT - mA 


NON SATURATED SWITCHING PERFORMANCE 


- 3V 


INPUT 


+50V 


NOISE FIGURE VERSUS 
SOURCE RESISTANCE 
AND COLLECTOR CURRENT 
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Ie 7 COLLECTOR CURRENT - mA 


67 


“OUTPUT 


- db 


POWER GAIN 


INPUT ff 


IDEALIZED SMALL SIGNAL POWER 


GAIN VERSUS FREQUENCY © 


f - FREQUENCY - mc 


Yfe 


- FORWARD TRANSFER ADMITTANCE - mmhos 


Me 


Scale = 2nsec / cm. 


db 


NF - NOISE FIGURE - 


ar 


~ FORWARD TRANSFER ADMITTANCE ~ mmhos 
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a a TYPICAL eV Noe EME DD i PARAMETERS 


~ FORWARD TRANSFER 
ADMITTANCE VERSUS 
FREQUENCY-OUTPUT 

SHORT CIRCUIT — 


RT TLL 
ONCE 


1 20 50 100200 500-1000 
f - FREQUENCY - mc 


FORWARD TRANSFER 
ADMITTANCE VERSUS 
COLLECTOR CURRENT AND 
VOLTAGE- OUTPUT SHORT CIRCUIT 
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REVERSE TRANSFER ADMITTANCE 
VERSUS FREQUENCY-INPUT 
SHORT CIRCUIT 
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REVERSE TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT 
AND VOLTAGE-INPUT 
SHORT CIRCUIT 


Yre ~ REVERSE TRANSFER ADMITTANCE - mmhos 
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Ie - COLLECTOR CURRENT - mA 


FIVE STAGE RING OSCILLATOR FOR MEASUREMENT 


OF PROPAGATION DELAY 
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~ PROPAGATION DELAY TIME - 
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(4) Rating refers to a high-current point where collector-to-emitter voitage is lowest. 


(5) Pulse Conditions: length = 300 usec; duty cycle = 1%. 


(6) See switching circuit for exact values of |, 
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2N3013 
NPN HIGH SPEED SATURATED SWITCH 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 


GENERAL DESCRIPTION - The 2N3013 is an NPN Silicon Planar Epitaxial Transistor designed 


for memory applications to 500 milliamperes. It features the unique combination of 350 MHz 


minimum fr with a guaranteed 300 milliampere collector saturation voltage of 0.5 volt. a estes hehe 


JEDEC (TO-52) outline 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 1780/4. 
: .030 MAX. 
Storage Temperature -65°C to +200°C Seating 
Operating Junction Temperature | 200°C Maximum 
Lead Temperature (Soldering, 60 sec time limit) 300°C Maximum 


Maximum Power Dissipation 


Total Dissipation at 25°C Temperature (Notes 2 and 3) 1.2 Watts 
at 100°C Case Temperature (Notes 2 and 3) 0.68 Watt 
at 25°C Ambient Temperature (Notes 2 and 3) _ 0.36 Watt Ms A 
LOM 
Maximum Voltages 046 WK 
.036 .028 
V Collector to Base Voltage 40 Volts . NOTES: All dimensions in inches 
Cc BO Leads are gold-plated kovar 
VoEs Collector to Emitter Voltage 40 Volts. ORE he aie on 
VcKo Collector to Emitter Voltage (Note 4) 15 Volts 
VERO Emitter to Base Voltage 5.0 Volts 


Characteristic Min. Typ. Test Conditions 


< 
Q 
3] 


DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
Collector Saturation Voltage | Volts 
Collector Saturation Voltage (+125°C) Volts 
Collector Saturation Voltage Volts 


~ 
ic) 


< 
Q 
tH 


30 mA 
30 mA 
30 mA 
100 mA 
300 mA 
30 mA 
100 mA 
300 mA 


| 


3.0 
10 
Collector Saturation Voltage Volts 30 
Base Saturation Voltage Volts 
10 


30 


Ver (sat) Base Saturation Voltage Volts 


Qaq0adadaqanadadnd 


wo ow oo ofS 


Ver (st) Base Saturation Voltage Volts 


Additional Electrical Characteristics on page 2 © 


since: * Planar is a patented Fairchild process. 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 146°C/Watt (derating factor of 6.85 mW/°C). Junction-to- 
ambient thermal resistance of 486°C/Watt (derating factor of 2.06 mW/°C). 


(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 


(6) See switching circuits for exact values of I, I,,, andI 


FAIRCHILD 
SEMICONDUCTOR 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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Characteristic | in. : Test Conditions 


High Frequency Current Gain (f = 100 MHz) 


Output Capacitance 


Emitter Transition Capacitance 


Collector Reverse Current 20 V 
20 V 
100 ywA 


100 yA 


Cc 
1 o(125" C) Collector Reverse Current 


ty 


SyCBO : Collector to Base Breakdown Voltage 
| | Collector to Emitter Breakdown Voltage 


a nn -e - el  e 
Pe agree en oe 


ag Collector to Emitter Sustaining Voltage = 10 
(Notes 4 and 5) | (pulsed) 

Emitter to Base Breakdown Voltage .0 ERE 7 100 pA Cc = 
Cc =I, 1 ~ 10mA, In 9 * ~-10 mA 


Turn On Time (Note 6) | ; | ~ 300 mA In, ~ 1 30mA 


Turn Off Time (Note 6) | 300 mA, I, , ¥ 30mA, I. + -30mA 


Charge Storage Time Constant (Note 6) 


TYPICAL COLLECTOR AND BASE CHARACTERISTICS* 
COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS 


>i 
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A | ee | eee 
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Hee Pee Sct esac 
4.0 =, 20 ot 16 20 a 12 16 20 
Veg > COLLECTOR - EMITTER VOLTAGE - VOLTS Vog 7 COLLECTOR - EMITTER VOLTAGE - VOLTS Voce ~ COLLECTOR: EMITIE VOLTAGE - VOLTS 
. COLLECTOR CHARACTERISTICS COLLECTOR a COLLECTOR CHARACTERISTICS 
200 


T, = 125°C 
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2 im 2 : 
a S 5 
ar) Z2eneee : 3 
ne) (ABRs : 
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LMZA| | | [| tw | 


0.6 1.0 
Vee ~ ia - EMITTER VOLTAGE - VOLTS Voge — COLLECTOR-EMITTER VOLTAGE — VOLTS Vee - COLLECTOR - EMITTER VOLTAGE - VOLTS 
BASE CHARACTERISTICS * .¥ BASE iaendane oO BASE CHARACTERISTICS 
co = 
ea | < 

8 ; z 
2 SEP) Manes : S 
120 & = 
3 CSL : 3 
(=) oO [=] 
| ime S 5 
2 80 o = 

s Ll law | I tt : ne eee ya 
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| SA CCE : . ioe ST | 

a" _& | = d 
By) Rees 2 wy | | |_| 
=1.0mA 
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0.4 1.0 1.2 1.4 0.4 0.6 0.8 1.0 1.2 1.4 0.4 0.6 0.8 1.4 
we BASE - ahem VOLTAGE - VOLTS VBE — BASE-EMITTER VOLTAGE — VOLTS Ver 7 BASE - EMITTER VOLTAGE - VOLTS 


* Single family characteristics on Transistor Curve Tracer. 
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| FAIRCHILD TRANSISTOR 2N3013 | 


TYPICAL ELECTRICAL CHARACTERISTICS 


PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 
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COLLECTOR REVERSE CURRENT 
VERSUS REVERSE BIAS VOLTAGE 
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CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f;) 
SAH ft 


mers 
roe 


iii 
Beem 


NS 


~~ 


ii 


\ 
: 


UN 
a 


rT \ \ 4 
my). ~ 
q . T 
= . — 
(=) 
aa ae 
lee ee ee 


le — COLLECTOR CURRENT — mA 


Ie ~ COLLECTOR CURRENT - mA 


COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPERATURE 
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CAPACITANCE — pF 


Ic - COLLECTOR CURRENT - mA 


INPUT AND OUTPUT 
CAPACITANCES VERSUS REVERSE 
BIAS VOLTAGE 


PIN 
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APACITANCE 


REVERSE BIAS VOLTAGE - V 


SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 


Ta ~ AMBIENT TEMPERATURE - °C 


FAIRCHILD TRANSISTOR 2N3013. 


TYPICAL SWITCHING CHARACTERISTICS 


STORAGE TIME VERSUS TURN ON STORAGE TIME VERSUS TURN ON | STORAGE TIME VERSUS TURN ON 
_ AND TURN OFF BASE CURRENT AND TURN OFF BASE CURRENT _ AND TURN OFF BASE CURRENT 
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1 ~ TURN ON BASE CURRENT - mA | Ig) - TURN-ON BASE CURRENT - mA Ip) ~ TURN ON BASE CURRENT - mA 
FALL TIME. VERSUS TURN ON AND FALL TIME VERSUS TURN ON AND FALL TIME VERSUS TURN ON AND 


TURN OFF BASE CURRENT | TURN OFF BASE CURRENT TURN OFF BASE CURRENT 
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Igo - TURN OFF BASE CURRENT - mA 
Igo - TURN OFF BASE CURRENT - mA 
_lgg - TURN OFF BASE CURRENT - mA 
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Ig) = TURN ON BASE CURRENT . mA Ig, ~ TURN ON BASE CURRENT - mA . . Ig) - TURN ON BASE CURRENT - mA 
DELAY TIME VERSUS TURN ON | 
BASE CURRENT AND RISE TIME VERSUS COLLECTOR 7 | 
BASE-EMITTER OFF VOLTAGE AND TURN ON BASE CURRENT ton —— tors MEASUREMENT CIRCUIT 
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CHARGE STORAGE TIME MEASUREMENT CIRCUIT 


‘K 8902 0.1KF 1kQ 
y Y Vout 


10% Pulse waveform 
at point ‘A’ : 


Source impedance = 50Q 
PW 2 
Duty Cycle <2% To Sampling Oscilloscope 
Input Impedance = 50Q 

Rise Time < 1 ns 


“2N3014 


NPN HIGH SPEED SATURATED SWITCH | 


DIFFUSED SILICON PLANAR* 


HIGH SPEED ...... 7; = 18 ns (MAX) AT 10 mA 


ah aren t,, = 16 ns (MAX) AT 30 mA 
ore toy, = 25 ns (MAX) AT 30 mA 


MEDIUM VOLTAGE . . . LVU-4 = 20 V (MIN) 
HIGH FREQUENCY . . . f, = 350 MHz (MIN), 550 MHz (TYP) AT 30 mA 
LOW CAPACITANCE . . . C,,, = 5.0 pF (MAX) AT 5.0 V 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 


Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25° C Case Temperature 
; at 100°C Case Temperature 
at 25°C Ambient Temperature 


Maximum Voltages and Current 


Vero Collector to Base Voltage 

Ves Collector to Emitter Voltage 

Vora Collector to Emitter Voltage (Note 4) 
VeBo Emitter to Base Voltage 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTICS 

h;. High Frequency Current Gain (f = 100 MHz) 
Cobo Open Circuit Output Capacitance 

C4. Open Circuit Input Capacitance 

logs Collector Reverse Current 

lcgs(+125°C) Collector Reverse Current 

BVa80 Collector to Base Breakdown Voltage 

BV crs Collector to Emitter Breakdown Voltage 

Vero (sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) 
BV 36 Emitter to Base Breakdown Voltage 

Ts Charge Storage Time Constant (Note 6) 

ton Turn On Time (Note 6) 

tore Turn Off Time (Note 6) 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 


MIN. 


3.5 


40 
40 
20 
5.0 


2-169 


EPITAXIAL TRANSISTOR 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-52) outline 


195 
178 014. 


.O30MAX. 
Seating 


—65°C to +200°C 
-+200°C Maximum 
+300°C Maximum 


1.2 Watts 
0.68 Watt 
0.36 Watt 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Collector internaliy connected to case 


40 Volts 
40 Volts 
20 Volts 
5.0 Volts 


TYP. MAX. UNITS TEST CONDITIONS 


5.5 Ik = 30 mA Vop = 10V 
3.3 5.0 pF I. =0 Vo, = 9.0 V 
6.5 8.0 pF = Veg = 0.5 V 
0.04 0.3 uA Veg = 20V Ver = 0 
2.0 40 uA Vop = 20V Vee = 
Volts I, =100yA I. =0 
Volts I, =100uA Vez = 0 
Volts I, =10mA (pulsed) |, =0 
Volts 1.= 100A I= 
8.0 18 ns Ig =1,,~10mA_ 1,,~—10 mA 
11 16 ns I, ~ 30 mA In, =~ 3.0 mA 
16 25 ns I, ~ 30 mA Ip, = 3.0 mA 
Ino 3.0 mA 


*Planar is a patented Fairchild process. 
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SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


: CHARACTERISTICS : 
DC Pulse Current Gain (Note 5) | 


DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 


he-(—55°C) 
Voe(sat) 
Vog(sat) 
Veg (sat) 
Vor (sat) 
Vae(Sat) 
Vee (Sat) 
Vag(Sat) 


DC Pulse Current Gain (Note 5) 
Collector Saturation Voltage 

Collector Saturation Voltage 

Collector Saturation Voltage (+-125°C) 

Collector Saturation Voltage 

Base Saturation Voltage 

Base Saturation Voltage 

Base Saturation Voltage 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings. give a maximum junction temperature of 200°C and junction to case thermal resistance of 146°C/Watt (derating factor of 6.85 mW/°C); junction to ambient 


thermal resistance of 486°C/Watt (derating factor of 2.06 mW/°C). 


UNITS 


lo =30mA 
|. = 100 mA 


I, =10mA 


1g = 30 mA 


I, =30 mA 
Ic = 100 mA 
I, =10mA 
Io = 30 mA 
lo = 100 mA 


(4) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 


(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 
(6) See switching circuits for exact values of Ic, Is1, and Isz. 


TYPICAL COLLECTOR CHARACTERISTICS 


TEST CONDITIONS 


Vor = O04V 


Vop = 1LOV 
Voge = OAV 
I, = 1.0 mA 
|, = 3.0 mA 
|, = 3.0 mA 
I, = 10mA 


1, = 10 mA 
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FAIRCHILD TRANSISTOR 2N3014 7 


TYPICAL BASE CHARACTERISTICS 
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Igo - TURN OFF BASE CURRENT - mA 


BASE-EMITTER OFF VOLTAGE - VOLTS 
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STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS — 
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Ip, - TURN ON BASE CURRENT - mA 


FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 
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Ip, - TURN ON BASE CURRENT - mA 


DELAY TIME VERSUS BASE-EMITTER | 


OFF VOLTAGE AND TURN ON 
BASE CURRENT 
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Ig) - TURN ON BASE CURRENT - mA 


Vin 


-10 
Pulse Generator 
Vin Rise Time < 1 ns 
Source Impedance = 50 
PW 2 300 ns 
Duty Cycle <2% 


eel, 


FAIRCHILD TRANSISTOR 2N3014_ 


TYPICAL SWITCHING CHARACTERISTICS 
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Igo - TURN OFF BASE CURRENT - mA 


‘STORAGE TIME VERSUS TURN ON” 


AND TURN OFF BASE CURRENTS 


Ip) - TURN ON BASE CURRENT - mA 


FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


Ig, ~ TURN ON BASE CURRENT - m 


RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENT 
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Igo - TURN OFF BASE CURRENT - mA 


~ STORAGE TIME VERSUS TURN ON 
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10 15 20 
Ip, ~ TURN ON BASE CURRENT - mA 


FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


15 
Ig) - TURN ON BASE CURRENT - mA 


ton AND top, TEST CIRCUIT 


Vep 
1002 622 
Vout 
0.1 pF ’ ; 
Vin 2k To Sampling Scope 
Pulse So Rise Time <1.0 ns 
; ulse Source Input Z ~100kQ 
Rise Time < 1.0 ns 1002 
PLW. = 200 ns 
Zin bd 50Q 
ton toe 
Voc * +2.0V Veo * +2.0V 
Vep = Grounded ‘ VeB = +7.0V 
Vin =. +7.0V Vin aS. 13V 


CHARGE STORAGE TIME MEASUREMENT CIRCUIT 


2 Vout 


10% Pulse waveform 
0 at point ‘A’ 


To Sampling Oscilloscope 
Input Impedance = 50Q 
Rise Time. <.l ns .. 


2N3015 


FAIRCHILD NPN DIFFUSED SILICON PLANAR’ 
EPITAXIAL TRANSISTOR 


HIGH SPEED SATURATED SWITCH 


The 2N3015 is an NPN double-diffused silicon PLANAR epitaxial transistor designed primarily for 


high-speed commercial switching applications at collector currents to 500 milliamperes and col- PHYSICAL pee ta 
lector voltages to 60 volts. It is an excellent core driver with switching times guaranteed at 300 Mee Goa cals 


and 500 mA, and an LVceto of 30 volts. 


.335 
"305 DIA. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


125 


Maximum Temperatures (009 
Storage Temperature —65°C to +200°C Seating“ 
Operating Junction Temperature 200°C Maximum 
Lead Temperature (Soldering, 60 sec time limit) 300°C Maximum eo 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 3.0 Watts 

at 25°C Ambient Temperature [Notes 2 and 3] 0.8 Watt 

Maximum Voltages 
Vcso Collector to Base Voltage 60 Volts 
Vceo Collector to Emitter Voltage [Note 4] 30 Volts 
Veso Emitter to Base Voltage 5.0 Volts 


NOTES: All dimensions in inches 
Leads are gold-plated kovai 
Collector internally paccicatny to case 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 


Nee DC Pulse Current Gain-[Note 5] lc = 150 mA Vee = 10 V 
Hee DC Pulse Current Gain [Note 5] Ic = 300 mA Vee = 0.7 V 


Vce (sat) Collector Saturation Voltage ; 0.4 Volts Ic=150mA I= 15mA 
[pulsed, see Note 5] | 


Vce (sat) Collector Saturation Voltage : : 1.0 Volts Ie = 500mA > Is = 50 mA 
[pulsed, see Note 5] 


Vee (sat) Base Saturation Voltage | 1.2 Volts Ic=150mA l= 15mA 
[pulsed, see Note 5] 


Vez (sat) Base Saturation Voltage ’ : Volts Ic = 500 mA Ip = 50mA 
[pulsed, see Note 5] 


Nte High Frequency Current Gain (f = 100 MHz 2.5 : lc = 50 mA Vee = 10 V 
Ices Collector Reverse Current | Vee = O Vce = 30 V 
Icso (125°C) Collector Cutoff Current : IE =O Ves = 30 V 
Cobo Output Capacitance 5. ; i; = O Ves = 10 V 
BV cso Collector to Base Breakdown Voltage : lc = 100 pA le 


Vceo (Sust) Collector to Emitter Sustaining Voltage - lc = 30 mA le 
[Notes 4 and 5] | (pulsed) 


BVsso Emitter to Base Breakdown Voltage : le = 100 vA le 

Turn On Time [Note 6] : = 300 mA la = 

Turn On Time [Note 6] = 500 mA Fy 
tots Turn Off Time [Note 6] | Ee = 300 mA, ln =~ 30 mA, In ~~ —30 mA 
tote Turn Off Time [Note 6] Ic = 500 mA, Is = 50 mA, In ~ —50 mA 


* Planar is a patented Fairchild process. 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor de- 
vice may be impaired. 


. (2) These are steady state limits. The factory should be consulted on applications involving pulsed or FE £ | = CS a E LD 


= low duty cycle operations. 

© (3) These ratings give a maximum junction temperature of 200° C and junction-to-case thermal resistance 

z of 58.3°C/watt (derating factor of 17.2 mW/° C). Junction-to-ambient thermal resistance of 219°C/watt GS E=_MICCCINDLWCTO R 
(derating factor of 4.6 mW/°C). A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


2-173 


FAIRCHILD NPN DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 
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TYPICAL ELECTRICAL CHARACTERISTICS _ 
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FAIRCHILD NPN DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 


TYPICAL ELECTRICAL CHARACTERISTICS 
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SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 
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to, TEST CIRCUIT (lc = 300 mA) 
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Igo - TURN OFF BASE CURRENT - mA 


HING CHARACTERISTICS 


_ STORAGE TIME VERSUS TURN ON 


. AND TURN OFF BASE CURRENTS 


1g) ~ TURN ON BASE CURRENT - mA 


FALL TIME VERSUS TURN ON 


0 AND TURN OFF BASE CURRENTS 


Ig] ~ TURN ON BASE CURRENT - mA 


To Sampling Scope 0 
Input Z = 10MQ 
Rise Time < lnsec 


- 13V 


200nsec 


FALL TIME VERSUS TURN ON 
ee AND TURN OFF BASE CURRENTS 
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- TURN OFF BASE CURRENT - mA 


_ Io 


of | | Relea 
0 2.0 4.0 6.0 8.0 l 
Ip ~ TURN ON BASE CURRENT - mA 


0 


FALL TIME VERSUS TURN ON 
e AND TURN OFF BASE CURRENTS 


Kk 
‘o 
a 


- TURN OFF BASE CURRENT - mA 


Ip2 


1g] ~ TURN ON BASE CURRENT - mA 


tors TEST CIRCUIT (ic = 300 mA) 
+10V +25V 


To Sampling Scope 
Input Z * 10MQ 


502 Rise Time < Insec 


Rise time of input pulse < 2.0nsec 
Input impedance ~ 502 


ton TEST CIRCUIT (lc = 500 mA) 


+25V 


200nsec 482 


+11V 
0 To Sampling Scope 

Input Z*10MQ 

Rise Time < Insec 


Rise time of input pulse < 2.0nsec 
Input impedance s 502 


Rise Time of input pulse < 2.0nsec 
Input impedance = 5022 


torr TEST CIRCUIT (lc ~ 500 mA) 


+16V +25V 


To Sampling Scope 
Input Z » 10MQ 
Rise time < Insec . 


LI 
-21V 502 


200nsec 


Rise time of input pulse < 2.0nsec 
Input impedance + 502 


(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 


(5) Pulse Conditions: length = 300 usec; duty cycle=1%. 
(6) See switching circuits for exact values of I,, |,,, and [,.. 


GENERAL DESCRIPTION - The 2N3019 and 2N3020 are NPN Silicon Planar Epitaxial Transistors designed primarily for amplifier 


and switching applications. 


over an extremely wide current range. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature 
Operating Junction Temperature 


Lead Temperature (Soldering, No Time Limit) 
Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 
at 25°C Ambient Temperature (Notes 2 and 3) 


Maximum Voltages 


VoRo Collector to Base Voltage 
Vero Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N3019 2N3020 
Symbol Characteristic Min. Max. Min, Max. 
Der DC Pulse Current Gain (Note 5) 90 40 120 
hop DC Pulse Current Gain (Note 5) 100 300 40 120 
Dopp DC Pulse Current Gain | 50 30 100 
Der DC Pulse Current Gain (Note 5) 50 30 100 
| hog DC Pulse Current Gain (Note 5) 15 15 
| hyp (-55°C) DC Pulse Current Gain (Note 5) 40 
: Vop (sat) Collector Saturation Voltage (Note 5) 0.2 0.2 
Vop (sat) Collector Saturation Voltage (Note 5) 0.5 0.5 
Vez (sat) Base Saturation Voltage (Note 5) 1.1 1.1 
Nee High Frequency Current Gain(f = 20 Mc) 5.0 e 4.0 
C obo Output Capacitance (f = 1 Mc) . 12 12 
Cibo Input Capacitance (f = 1 Mc) 60 60 
ToRO Collector Cutoff Current 10 10 
Iopo (150°C) Collector Cutoff Current 10 10 
TRO Emitter Cutoff Current 10 10 
BVono Collector to Base Breakdown Voltage 140 140 
Vero (sust) Collector to Emitter Sustaining Voltage 80 80 
(Notes 4 and 5) 
BVEBO Emitter to Base Breakdown Voltage 7.0 7.0 
rc. - Collector-Base Time Constant (f = 4 Mc) 400 400 
NF Noise Figure (Note 6) 4 


These devices feature high breakdown voltages, low leakage currents, low capacity and a beta useful 


Switching operation at 1.0 ampere is permissible due to the low saturation voltage. 


-65°C to +300°C 


+200°C 
+300°C 


5.0 Watts 
0.8 Watt 


140 Volts 
80 Volts 
7.0 Volts 


Units 


Volts 
Volts 
Volts 


pf 
pf 
nA 
UA 
nA 
Volts 
Volts 


Volts 
psec 
db 


a eee ee ee | 


coun SE ee oe | 
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2N3019 * 2N3020 
NPN HIGH VOLTAGE GENERAL PURPOSE AMPLIFIERS 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 


PHYSICAL DIMENSIONS 


in accordance with 


JEDEC (TO-5) outline 


fe 


NOTES: All dimensions in incnes 
Leads are gold plated kovar 
Collector internally connected to case 


Test Conditions 
=. 10 mA Vor 
= 150 mA VCE 
= 0.1 mA Vor 
= 500 mA Vor 
= 1.0 A Vor 
= 150 mA Vor 
= 150 mA I, 
= 500 mA I, 
= 150 mA In 
= 50 mA Vor 
= 0 Vop 
= 0 Ves 
= 0 Vop 
ay Yop 
=" 0 Veep 
= 100 uA In 
= 30 mA I, 
(pulsed) 
= Q In 
= 10 mA Vop 
= 100 uA Vor 


370 
335 DIA. 


Base 


Collector 


NOTES: (1) 


(2) These are steady state limits. 


These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 350° C/Watt (derating factor of 28.6 mW/°C; 


junction-to- ambient thermal resistance of 218° C/Watt (derating factor of 4.6 mW/°C 


(4) Rating refers to a high-currenc point where collector-to-emitter VONOEE is lowest. 


(5) Pulse Conditions: length = 300 usec; duty cycle < 1%. 

(6) f = 1.0Ke;R, = 1KQ. Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 
, SEMICONDUCTOR 
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-2N 3056 - 2N3056A - 2N3057- 2N3057A 
NPN HIGH -VOLTAGE, HIGH- -CURRENT AMPLIFIERS 


DIFFUSED SILICON. ERANAL EPITAXIAL TRANSISTORS 


GENERAL DESCRIPTION - Thesedevices are NPN silicon Planar epitaxial transistors designed 


for use in high-current amplifier applications. Operation to one ampere plus collector to PHYSICAL DIMENSIONS 
emitter voltage of 60 and 80 volts is permissible. © JEDEC 7046 tine 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


-195 


"17g DIA. 
Maximum Temperatures Sarin 
Storage Temperature | -65°C to +200°C 
Operating Junction Temperature +200°C Maximum 


Lead Temperature (Soldering, 60 sec. time limit) +300°C Maximum 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 9.0 Watts 
_ at 100°C Case Temperature (Notes 2 and 3) 2.8 Watts 036 
at 25°C Ambient Temperature (Notes 2 and 3) | 0.4 Watt | | hres Mrmr an 
Maximum Voltages and Current -2N3056 2N3056A ee 
| 2N3057 2N3057A 
VorRo Collector to Base Voltage 100 Volts 140 Volts 
Vo FO Collector to Emitter Voltage (Note 4) 60 Volts 80 Volts 
VERO Emitter to Base Voltage 7.0 Volts 7.0 Volts 
In Continuous Collector Current (Note 2). 1.0 Amp 1.0 Amp 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N3056 2N3057 
. 2N3056A 2N3057A 
Characteristic Min. Max. Min. Max. Units . Test Conditions 


150 mA 
10 mA 
100 
500 
150 
1.0 | 
150 


- DC Pulse Current Gain (Note 5) 40 120 100 300 
DC Pulse Current Gain (Note 5) 40 120 90 
DC Current Gain 30 50 
DC Pulse Current Gain (Note 5) 30 50 
(-55°C) DC Pulse Current Gain (Note 5) 40 
DC Pulse Current Gain (Note 5) 15 — 15 
Base Saturation Voltage (pulsed, see Note 5) | 


Small Signal Current Gain . 30. 80 
({ = 1.0 kHz) 7 


Open Circuit Output Capacitance 
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Open Circuit Input Capacitance 
Emitter to Base Breakdown Voltage 


Emitter Cutoff Current 


a ee) 
QaQnmn a & 


Noise Figure (Note 6) 


TUTTI SSeS 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAJRCHILD CAMERA AND INSTRUMENT CORPORATION | 


2-178 


2N3056 2N3056A 
2N3057 2N3057A 
Characteristic Min. Max. Min. Max. Test Conditions 


BVaZO Collector to Base Breakdown Voltage 100 yA 


Vo Fo sust) Collector to Emitter Sustaining Voltage | 30 mA 
(Notes 4 and 5) (pulsed) 


Vop(sat) Collector Saturation Voltage ; = 150 mA 


(Note 5) (pulsed) 
Voplsat) Collector Saturation Voltage : : = 500 mA 


(Note 5) (pulsed) 


i 
ve) 


In BO Collector Cutoff Current 


In BO Collector Cutoff Current 


1a p09 (150°C) Collector Cutoff Current 
Collector Cutoff Current 


0 
0 


< 
Q 
w 


< 
Q 
w 


< 
QD 
ve) 


Q 
89) 


Collector-Base Time Constant (f= 4.0 MHz) 


High Frequency Current Gain (2N3056 only) 
({ = 20MHz) 

High Frequency Current Gain (2N3056A only) 
({ = 20 MHz) 

High Frequency Current Gain (2N3057 only) 5.0 
({ = 20 MHz) 


High Frequency Current Gain (2N3057A only) 
(¢ = 20 MHz) 


eet 
Qa 8 8 & & 
<<< 
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Hh 


mH oO. 
Se 
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' NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 35°C/watt (derating factor of 28.6 mW/°C); junction-to- 
ambient thermal resistance of 438°C/watt (derating factor of 2.28mW/°C). 


(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. . 
(5) Pulse Conditions: length = 300 usec; duty cycle = 1%. 


(6:) f = 10KHZ,R, = 1.0KQ. 
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—  9N3072 - 2N3073° 
PNP VHF AMPLIFIERS, HIGH CURRENT SWITCHES 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 


The 2N3072 and 2N3073 are PNP silicon PLANAR epitaxial transistors designed for digital and 
analog applications at current levels to 500 milliamperes. The high gain-bandwidth product, fr, PHYSICAL DIMENSIONS 


at high currents, makes them excellent units for line driving and memory applications. | in accordance with 
JEDEC (TO-5) outline 


‘ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures 2N3072 2N3073 
Storage Temperature —65°C to +200°C —65°C to +200°C 
Operating Junction Temperature 200°C Maximum 200°C Maximum 


Lead Temperature (Soldering, 60 sec time limit) 300°C Maximum 300°C Maximum 


Maximum Power Dissipation 


Total piss!halion at 25°C Case Temperature 3.0 Watts 1.2 Watts 
[Notes 2 and 3] 
at 25°C Ambient Temperature 0.8 Watt | 0.36 Watt 


[Notes 2 and 3] 


Maximum Voltages and Current 


Vcio Collector to Base Voltage | | —60 Volts | —60 Volts 
Vero Collector to Emitter Voltage [Note 4] —60 Volts —60 Volts | NOTE: Mousses 
Veso Emitter to Base Voltage —4.0 Volts —4.0 Volts Collector internally connected to case 


Ic Collector Current [Note 2] 500 mA 500 mA 
| 2N3072 | 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (10-18) outline 


SYMBOL CHARACTERISTIC MIN TYP. MAX. UNITS TEST CONDITIONS 


DC Pulse Current Gain 30 67 le = 50mA Vee 
[Note 5] 7 
DC Pulse Current Gain 15 43 lc =300MA Vee 
[Note 5] 
Vee (sat) Base Saturation Voltage —0.9 —1.2 Voits lc = 50 mA lp 
Vez (sat) Base Saturation Voltage —1.25 —2.0 Volts lc =300mMA k= 
Vce (sat) Collector Saturation Voltage —0.08 —0.25 Volts Ic = 50 mA Ip 
Vce (sat) Collector Saturation Voltage —0.33 —1.0 Volts lc =300mA [= 
hr | High Frequency Current . 2.0 lc =50mA_ Vee 
Gain (f = 100 mc) 


Veto (sust) Collector to Emitter Volts Ic = 30 mA l= 
Sustaining Voltage (pulsed) 
[Notes 4 and 5] 


ton Turn On Time | lc = 300 mA Ils, ~ 30MA 
[Note 6] . 


Tore Turn Off Time le = 300 mA, Is ~ 30 MA, 
[Note 6] lps = —30 mA 


Additional Electrical Characteristics on page 2. 


lead No 2 


Emitter 


Lead No 3 


Lead No 3 


~~ 028 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 
Package weight ts 0.43 gram 


2N3073 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 58.3°C/Watt (derating factor of 17.2 mW/ 
°C) for the 2N3072 and 146°C/Watt (derating factor of 6.85 mW/°C) for the 2N3073. Junction-to-ambient thermal resistance of 219° C/Watt (derat- 

_ ing factor of 4.56 mW/°C for the 2N3072 and 486°C/Watt (derating factor of 2.1 mWw/* C) for the 2N3073. 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 uwSec; duty cycle=1%. 

(6) See switching circuit for exact values of I¢, 1,,, and I,). 
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- mA 


“= COLLECTOR CURRENT 


I¢ 


- mA 


I¢ 


mA 


le 


SYMBOL CHARACTERISTIC s: : . UNITS TEST CONDITIONS 


hee (—55°C) DC Pulse Current Gain [Note 5] lc = 50 mA 
Cor Output Capacitance : pf k=O 

Ices Collector Reverse Current ‘ nA Vee = —-30NV 
Ices (125°C) Collector Reverse Current ‘ LA Vee = —30 V 
BV cso Collector to Base Breakdown Voltage Volts lc = 100 vA 
BVi20 Emitter to Base Breakdown Voltage : Volts I: = 100 vA 


TYPICAL COLLECTOR AND BASE CHARACTERISTICS * 


ACTIVE REGION SATURATION REGION DC PULSED CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
eZ 
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* Single family characteristics on Transistor Curve Tracer. 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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es ee et i 
ot 


100 Pe et eae 


ees ae a ss 


ERS RE CO OE GR A CT GA ERAS RE care 
ES RRR COED GERARD OE” SCD GARE ERASE NEE EER GER 
EE GE SEE EE © APES RD Ee EE 


ey 4 EE EE OER) ETE PS T_T MESS 
CY 28 AT CO EAS ET EY ) CO 


Ty ~ AMBIENT TEMPERATURE - °C 


SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 


row | eee 


Ig * 300 ma 


100 
- AMBIENT TEMPERATURE - °C 


Ty 


STORAGE TIME VERSUS TURN ON 
/ AND TURN OFF BASE CURRENTS 


~ TURN ON BASE CURRENT - mA 


FALL TIME VERSUS TURN ON 
j AND TURN OFF BASE CURRENTS 
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- TURN OFF BASE CURRENT - mA 


Igo 


2-182 


< 
Ee 
' 
~ 
Fra 
a 
[= 
_ 
(S) 
a 
<< 
[+ =] 
th 
°o - 
z | / 
[4 
= 
ee 
10 
a ee 
/ 7 | 
i) 


FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 
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Ig * “100 mn hope 
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_All data for switching curves taken without a ‘‘speed-up” capacitor unless otherwise noted. 
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CONTOURS OF CONSTANT GAIN 

BANDWIDTH PRODUCT (f,) 
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SMALL SIGNAL CHARACTERISTICS 
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CHARACTERISTICS RELATIVE TO VALUE AT Ty * 


h PARAMETERS (f= 1 kc) 


SYMBOL CHARACTERISTICS 


hie 
Noe 


Input Resistance 

Output Conductance 
Voltage Feedback Ratio 
Small Signal Current Gain 


20 MC BINARY COUNTER 


Vec = -2.5V 


SINE WAVE INPUT 
f = 20mcs 


MONOSTABLE BLOCKING OSCILLATOR 


Voc = -20V 
e 


Io = -300mA 
PW = 140nsec MIN 
|2.5psec| 
tr = 40nsec 
_L t = 20nsec 


MIN. 


25 


TYP. MAX. UNITS | TEST CONDITIONS 


480 1500 ohms lc = 10mMA Vee = —10V 
80 1200 “mhos lc =10mMA Vce = —10V 
162 2600 x10°% lc = 10MA Vee = —10 V 
74 180 lc = 10mMmA Vcoe = —10V 
LINE DRIVER 
*Vec 


2N2297 


2N3072 
2N3073 


Vout 
TO SAMPLING 
OSCILLOSCOPE 
tr <1nsec 
Zin 20.1MQ 


PULSE GENERATOR 
Vin = -9V 
ty, te <6nsec 
P.W. = 0.5usec 
Zin = 50Q 
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 2N3107+ 2N3108 + 2N3109 - 2N3110. 
NPN HIGH -VOLTAGE, HIGH- CURRENT AMPLIFIERS 
AND SATURATED SWITCHES 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


HIGH VOLTAGE.......... LV cco = 40 V (MIN) (2N3109/10); 60 V (MIN) (2N3107/8) 
LOW SATURATION VOLTAGE . . . V,,(sat) = 1.0 V (MAX) AT 1.0 A 
LOW NOISE ........... NF = 7.0 dB (MAX) AT 1.0 kHz 
MEDIUM SWITCHING SPEED . . . t,, = 200 ns (MAX) AT 150 mA 
7 : tore = 600 ns (MAX) AT 150 mA 
e HIGH GAIN............ h.. = 100-300 AT 150 mA 
| h,, = 40 (MIN) AT 500 mA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


‘PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-5) outline 


Storage Temperature —65°C to +200°C 
Operating Junction Temperature 200°C Maximum 
_ Lead Temperature (Soldering, 60 second time limit) 300°C Maximum 
Maximum Power Dissipation (Notes 2 and 3) | 
Total Dissipation at 25°C Case Temperature 5.0 Watts 
at 25°C Ambient Temperature 0.8 Watt 
Maximum Voltages and Current 2N3107 + 2N3108 2N3109 - 2N3110 
Vero Collector to Base Voltage 100 Volts . 80 Volts ete geist ek 
Ves Collector to Emitter Voltage (Note 4) 60 Volts 40 Volts Etec ae ay con od eae 
Veso Emitter to Base Voltage 7.0 Volts 7.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N3107 + 2N3109 2N3108 + 2N3110 


SYMBOL 


hee 

Nee 
he-(—55 °C) 
Vo (sat) 
Vpe(sat) 
Vog(sat) 
Vog(sat) 


CES 
Iogo(150°C) 
leBo 


CHARACTERISTICS 


DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Current Gain = 

DC Pulse Current Gain (Note 5) 
Base Saturation Voltage (Note 5) 


- Base Saturation Voltage (Notes 5 and 6) 
_ Collector Saturation Voltage (Note 5) 


Collector Saturation Voltage (Notes 5 and 6) 
High Frequency Current Gain (f = 20 MHz) 
Open Circuit Output Capacitance 

Open Circuit Output Capacitance 

Open Circuit Input Capacitance 

Collector Reverse Current 

Collector Cutoff Current 

Emitter Cutoff Current 


MIN. TYP. 


190 

90 

75 

120 

0.86 

1.5 

0.16 

_ 0.76 
a0 10 
(2N3107 only) 
(2N3109 only) 
62 

0.4 

0.5 

0.05 


MAX. 


1.1 
2.0 
0.25 
1.0 


20 
25 
80 
10 
10 
10 


MIN. TYP. 


70 
50 
40 
26 
0.86 
1.5 
0.16 
0.76 
3.0 43 
(2N3108 only) 
(2N3110 only) 
62 
0.4 
0.5 
0.05 


MAX. UNITS TEST CONDITIONS 


120 


1.1 
2.0 
0.25 


1.0 


20 
29 
80 
10 
10 
10 


I, = 150 mA 
I, = 500 mA 
I, = 0.1 mA 
I, = 150 mA 
I, = 150 mA 
Ic =1.0A 

I, = 150 mA 


|. = 1000 mA 


I. = 50 mA 
|. =0 
I. =0 
.=0 . 
Veg = 60V 
Vox = 60V 
I =0 


Veg = 1.0V 
Vop = 10V 
Veg = 10V 
Veg = 10V 
I, =15mA 
|, = 100 mA 
|, = 15mA 
I, = 100 mA 


BVcR0 
BVcB0 
Vero (sust) 
Voge (sust) 


Collector to Base Breakdown Voltage 
Collector to Base Breakdown Voltage 
Collector to Emitter Sustaining Voltage (Notes 4 and 5) 
Collector to Emitter Sustaining Voltage (Notes 4 and 5) 


(2N3107 only) 
(2N3109 only) 
(2N3107 only) 


(2N3108 only) Volts 
(2N3110 only) Volts 
(2N3108 only) Volts 
(2N3110 only) Volts 


I. =0 
I. =0 
I, = 0 
I, =0 


BVEg6 
NF ° 
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Emitter to Base Breakdown Voltage 
Noise Figure (f = 1.0 kHz) 


Turn On Time (Note 7) 


Turn Off Time (Note 7) 


7.0 
3.5 


2-184 


(2N3109 only) 


7.0 


(3.5 


120 


350 


, TWX: 910-379-6435 


Volts 
7.0 dB. 


IL =0 

I, = 30 uA 
BW = 200 Hz 
I, ~ 150 mA 
Ip, =~ —7.9 mA 
600 ns I, ~ 150 mA I; 
Ih. ~~ 7.5 mA 


*Planar is a patented Fairchild process. 


R, = 1.0 ko 


200 ns Ip, ~ 7.5 mA 


~75mA 


-AIRCHILO 
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FAIRCHILD TRANSISTORS 2N3107 THRU 2N3110 


TYPICAL SMALL SIGNAL CHARACTERISTICS (f = 1 kHz) 


2N3107 2N3108 
SYMBOL 2N3109 2N3110 —_—UNITS CONDITIONS 
TYP. TYP. 


27 27 ohms l.=10mA VQ, =5.0V 
0.12 0.12 umhos = Ig = LOMA) VG, = 5.0V 


1.8 0.5 X10~* I, = 1.0 mA Veg = 9.0V 
9000 1800 ohms I. = 1.0 mA Veg = 5.0 V 
20 8.0 umhos I, = 10mA Veg = 5.0V 
6.0 2.1 X10°* I, =10mA Veg = 9.0 V 
170 60 lo = 1.0 mA Vop = 9.0V 


SWITCHING CIRCUIT 


-7.5V +20V 


TO OSCILLOSCOPE 
RISE TIME>15ns 
+16V INPUT Z® 100k 


1Ous 


ty OF INPUT PULSE <15ns 
1¢ OF INPUT PULSE < l5ns 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low-duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 35°C/Watt (derating factor of 28.6 mW/°C); junction to ambient thermal 
resistance of 218°C/Watt (derating factor of 4.57 mW/°C). 

(4) This rating refers to a high-current point where collector to emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 ws; duty cycle = 1%. 

(6) Saturation voltage measured with 14" lead length. 

(7) See test circuit for exact values of Ic, Ig:, and Iz. 
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2N3114 
-NPN HIGH-VOLTAGE AMPLIFIER 


DIFFUSED SILICON PLANAR TRANSISTOR 


The 2N3114 is an NPN silicon PLANAR transistor primarily designed for high-voltage, medium- 


power amplifier applications. This device features a guaranteed minimum LVcro of 150 volts and PHYSICAL DIMENSIONS 


ce ere : in accordance with 
a minimu t of 40 mc, and operates at current levels up to 100 mA. JEDEC (TO-5) outline 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures 


Storage Temperature —65°C to +200°C 
Operating Junction Temperature . 200°C Maximum 
Lead Temperature (Soldering, 60 sec time limit) 300°C Maximum 


Maximum Power Dissipation 
| Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 5.0 Watts 
at 25°C Free Air Temperature [Notes 2 and 3] 0.8 Watt 


Maximum Voltages 


Vcso Collector to Base Voltage | : 150 Volts 
Vceo Collector to Emitter Voltage [Note 4] 150 Volts 


Veso E m itte r to Ba se Vo Itage 5 J O Vo Its NOTES: All dimensions in inches 


Leads are gold-plated kovar 
Collector internally connected to case 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC MIN. TYP. MAX. TEST CONDITIONS 


Nee _ DC Pulse Current Gain [Note 5] , 30 60 120 = 30 mA Vee = 10V 
Hee DC Current Gain 15 35 | Vce = 10 V 
hee (—55°C) DC Pulse Current Gain [Note 5] i 12 24 | =10V 
Vee (sat) Base Saturation Voltage 0.8 0.9 = = 5.0 mA 
Vee (sat) Collector Saturation Voltage 0.3 1.0 5.0 mA 
IcBo Collector Cutoff Current 0.3 10 t= 100 V 
Icso (150°C) Collector Cutoff Current 2.7 10 100 V 
leBo Emitter Cutoff Current = 4.0V 
te Small Signal Current Gain (f = 1.0 kc) 50 : =5.0V 
Ate | High Frequency Current Gain (f = 20 mc) : 2.7 = 10V 
Cor Output Capacitance 6.0 = 20V 
Cre Emitter Transition Capacitance 70 b= O0.5V 
R. (hie) Real Part of Input Impedance (f = 100 mc) = = 
BV cso Collector to Base Breakdown Voltage 


Vceo (Sust) Collector to Emitter Sustaining Voltage 
[Notes 4 and 5] (pulsed) 


BViso Emitter to Base Breakdown Voltage . lr = 100 uA 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a’ maximum junction temperature of 200°C and junction-to-case thermal resistance of 35°C/watt (derating factor of 28.6 mW/°C); junc- 
tion-to-ambient thermal resistance of 219°C/waitt (derating factor of 4.56 mW/°C). — 

(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. 

(5) Pulse conditions: Length = 300 usec; duty cycle=1%. 
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2N3117 
NPN VERY LOW-NOISE, LOW-LEVEL TYPE 


DIFFUSED SILICON PLANAR TRANSISTOR 


The 2N3117 is an NPN double-diffused silicon PLANAR transistor designed for use in high- 


performance, low-level, low-noise amplifiers from dc to 60 mc. PHYSICAL DIMENSIONS 
oak ; ; beatae at in accordance with 

The very-low-noise characteristic over a wide range of source resistance makes this device ideal JEDEC (TO-18) outline 

for transducer amplifiers. Also, high-beta at collector currents down to one microampere permits 

microwatt operation in applications where power supply drain is a factor, such as, solar cell aes 230 DIA. 


"17g DIA. 


power sources. 


ABSOLUTE MAXIMUM RATINGS [Note 7] 
Maximum Temperatures 


Storage Temperature —65°C to +200°C 
Operating Junction Temperature 200°C Maximum 
Lead Temperature (Soldering, 60 sec time limit) 300°C Maximum 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 8 and 9] 1.2 Watts 
at 100°C Case Temperature [Notes 8 and 9] 0.68 Watt 
at 25°C Ambient Temperature [Notes 8 and 9] 0.36 Watt 
Maximum Voltages and Current 
Vcso Collector to Base Voltage 60 Volts en i OEE 
Vceo Collector to Emitter Voltage [Note 6] 60 Volts Galleor internally conoys tel teicaa 
Veso Emitter to Base Voltage 6.0 Volts Rachape Mele: OMS eran 
lc Collector Current 50 mA 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted). 


SYMBOL CHARACTERISTICS MIN. TYP. MAX. . UNITS TEST CONDITIONS 
Dee DC Current Gain 250 500 le = 10nA Vee = 5.0 V 
ee DC Current Gain 400 lc = 1.0mA Vee = 5.0 V 
Hee DC Current Gain 300 lc = 100 vA Vee = 5.0 V 
Nee DC Current Gain 100 lo = 1.0 yA Vee = 5.0 V 
h,.(—55°C) DC Current Gain 50 lc = 10 HA Vee = 5.0 V 
Vee (ON) Emitter-Base On Voltage 0.7 Volts Ic = 100 vA Vee = 5.0 V 
Vee (sat) Collector Saturation Voltage 0.35 Volts Ic = 1.0 mA ls = 0.1 mA 
te High Frequency Current Gain (f = 30 mc) 2.0 lc = 0.5 mA Vcc = 5.0 V 
IcBo Collector Cutoff Current 10 nA k=O Vee = 45 V 
lcso (150°C) Collector Cutoff Current 10 uA lL =O Ves = 45 V 
leso Emitter Cutoff Current 10 nA lc = 0 Vee= 5.0V 
Cos Output Capacitance : 4.5 pf =O Vee = 5.0 V 
Cre Emitter Transition Capacitance 6.0 pf lc = 0 Vis = 0.5 V 
BV cso Collector to Base Breakdown Voltage 60 | Volts Ir=O lc = 10uA 
Vceo (sust) Collector to Emitter Sustaining Voltage 60 Volts Ic =10mA lp =O 
[Notes 5 and 6] (pulsed) 
BVeso Emitter to Base Breakdown Voltage 6.0 | Volts Ic =O ll = 1O yA 
NF Narrow Band Noise Figure [Note 1 ] _ | 1.0 db lc = 5.0 vA Vce = 5.0 V 
NF Narrow Band Noise Figure [Note 2] | 1.0 db Ic = 5.0 yA Vee = 5.0 V 
NF Narrow Band Noise Figure [Note 3] a 4.0 db lc = 30 nA Vee = 5.0 V 
NF Narrow Band Noise Figure [Note 4] | 15 db lc = 30 vA Vee = 5.0 V 
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NOTES: 


(1) 


(2) R 


(3) 
(4) 
(5) 
(6) 
(7) 
| ) 
(9) 


These are steady state limits. 


CHARACTERISTIC 


Input Resistance 

Output Conductance | 
Voltage Feedback Ratio 
Small Signal ea: Gain 


50KQ;f = 10Kc; Power Bandwidth =. 
S0K2;f = 1.0Kc; Power Bandwidth = 
10KQ; f = 100 cps; Power Bandwidth = 
10KQ;f£ = 10cps; Power Bandwidth = 2.0 cps. 
Pulse Conditions: length = 300 usec; duty cycle 
These ratings refer toa high-current point where collector-to-emitter voltage is lowest. 


These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


SIGNAL CHARACTERISTICS 5 (f= 1ke) 


TEST CONDITIONS 


The factory should be consulted on applications involving pulsed or low duty cycle operations. 


These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 146° c/ Watt Ger eenE factor of 6.85 mA =); 
junction-to- ambient thermal resistance of 486°C/Watt (derating factor of 2.06 mW/ ao) Sr 


Vee = 5.0 V. 
Vee = 5.0 V 


7 Vee = 5.0 V 


2N3120 - 2N3121 
PNP VHF AMPLIFIERS, HIGH CURRENT SWITCHES 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 


2N3120 


The 2N3120 and 2N3121 are PNP silicon PLANAR epitaxial transistors designed for digital and | 
analog applications at current levels to 500 milliamperes. The high gain-bandwidth product, f;, at PHYSICAL DIMENSIONS 


high currents, makes them excellent units for line driving and memory applications. in accordance with 
JEDEC (TO-5) outline 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures 2N3120 2N3121 
Storage Temperature —65°C to +200°C —65°C to +200°C 
Operating Junction Temperature 200°C Maximum 200°C Maximum 


Lead Temperature (Soldering, 60 sec time limit) 300°C Maximum 300°C Maximum 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature [Notes 2 & 3] 3.0 Watts 1.2 Watts 
at 25°C Ambient Temperature [Notes 2&3] 0.8Watt 0.36 Watt 


Maximum Voltages and Current 


Vso Collector to Base Voltage —45 Volts —45 Volts 

Veo Collector to Emitter Voltage [Note 4] —45 Volts —45 Volts ee a eee 

Veso Emitter to Base Voltage _ —4.0 Volts —4.0 Volts Cale Chaar diy on eae 
Ic Collector Current [Note 2] 500 mA 500 mA 


2N3121. 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 


DC Pulse Current Gain le = 50mA Vce=—1.0V 
[Note 5] 
DC Pulse Current Gain | lc = 300 MA Ve = —2.0 V 
: [Note 5] . 
Vez (sat) Base Saturation Voltage —0.9 —1.2 lc = 50 mA l= 2.5 mA 
Vee (sat) Base Saturation Voltage —1.35 —2.0 | lc = 500mA_ Ils=50mMA 
Vce (sat) Collector Saturation —0.08 —0.25 lc = 50 mA l= 2.5 mA 
Voltage 
Vce (sat) Collector Saturation —0.6 —1.0 lc = 500 mA Is=50mA 
Voltage 
hie High Frequency Current 3 2.0 le = 5O0MmMA Vee = —20V 
Gain (f = 100 mc) 
Vceo (sust) Collector to Emitter lc = 30 mA Is =O 
Sustaining Voltage (pulsed) 
[Notes 4 and 5] 
bon Turn On Time [Note 6] lc = 300 mMA_ In ~ 30 MA 
tots Turn Off Time [Note 6] lc = 300 mA Is, ~ 30.MA 
la, —30 mA 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-18) outline 


__ 230 
I 30g DIA 
030 MAX. 
Lod 


3 LEADS 500 MIN. 


wm O00 | 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 


NOTES: : 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 58.3°C/Watt (derating factor of 17.2 mW/°C) 
for the 2N3120 and 146°C/Watt (derating factor of 6.85 mW/°C) for the 2N3121. Junction-to-ambient thermal resistance of 219°C/Watt (derating factor 
of 4.56 mW/°C for the 2N3120 and 486°C/Watt (derating factor of 2.1 mW/°C) for the 2N3121. 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 wSec; duty cycle = 1%. 

(6) See switching circuit for exact values of I,, |,,, and I,.. 


SSS NS GSS SS 
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Ig ~ COLLECTOR CURRENT - mA 


mA 


ig ~ COLLECTOR CURRENT - 


_ | ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


Ie ~ COLLECTOR CURRENT - mA 


FAIRCHILD TRANSISTORS 2N3120 + 2N3121 


SYMBOL CHARACTERISTIC _ . ~ MIN. TYP. MAX. © UNITS | TEST CONDITIONS 


Are (—55°C) . DC Pulse Current Gain [Note 5] _ he 12 #50 lc = 50MmMA Ve=—1.0V 
Vce (sat) Collector Saturation Voltage | | — —0.33 —0.5 Volts Ice=300mA t=30mA 
Cor Output Capacitance 7.0 10 pf I =O Vee = —10V 
Ices ~ Collector Reverse Current | 0.033 10 nA Vee=—30V Ve =O 
Ices (125°C) Collector Reverse Current 0.3 10 HA Vee = —30V° Ve =O 
BV cto Collector to Base Breakdown Voltage —45 Volts Ic=1004A k=O 
BVeso . . . . k=O: 


Emitter to Base Breakdown Voltage | 


Volts Iz = 100 “A 


TYPICAL COLLECTOR AND BASE CHARACTERISTICS* 


DC PULSED CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


ACTIVE REGION os SATURATION REGION 


oO 
T,a= 100°C 


: “. ie re ae He eel 
ae a COCA |g | TINT] 
) Ine: YE 5 | |e IIE) | 2 cE N 
Ba ian Zoe SCOTT fog LUN Tee 
ae HH E | Z - e eae ee 3 nl Eli N\ 
an rH} | Zam ct UE) 8 TIL! 
fan A EERE EEC | Err 
PT A WCC Co = TT | 
4 - 0 -0.4 -12  -16 -2.0 . -0.1 -1.0 -10 = 100-500 
Vee 7 Souter lee VOLTAGE - VOLTS . oi Vee ~ BASE eaee - VOLTS Ic — COLLECTOR CURRENT - mA : 
~ COLLECTOR SATURATION VOLTAGE 
3 _ | | | | VERSUS COLLECTOR CURRENT 
ar 8 aa “eee 1] | 2 OSS Se 
Fi oat] CT ri 
iy zo} V Goeeeae Ew re ae) 2 
: VAP cs , | grec ne ae a 1 gs 
Wa 5 CEE ee COCO | et 
VE eee ee | eC | eal: 
We S| Wee ee 3 Be ai 
ea 2 | Beret é Pane TT Bok Eh 
WA wl PACE LEI] | 
Fae] 7 Pet ee ee aa Baill 
lam A 2 
0 -10 20 30 v1) -50 “9 0 - 0.4 - 0.8 -1.2 - 1.6 - 2.0 0 -0.4 -0.8 “1.2 -1.6 -2.0 s 1.0 -5.0 
Veg ~ COLLECTOR. VOLTAGE - VOLTS i Voce = eee VOLTAGE - ee : 8 : Vee ~ BASE VOLTAGE - VOLTS dis lc - COLLECTOR CURRENT - mA 


BASE SATURATION VOLTAGE 


VERSUS COLLECTOR CURRENT | 


ey ated 
Tyr 755°C -30 mA 


mA 


-20 mA 


mA 


ee 
a EE 


\ \ \ 
ry s 
Qo 
RE) Gee) 


Hike 
UAT IA 
Ki 


a 
A 


i 
-55°C 
o 


Tp a 
Ig . 
-50 


‘ 


~ COLLECTOR CURRENT - 
- COLLECTOR CURRENT - 


A INT N RIAKAAN 


NNANNAVAS 
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LT VAN AN YS 
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'c 


rer | 
-w# -O 


Vpelsat) - BASE - EMITTER SATURATION VOLTAGE - VOLTS 


<4 eS TS TT 


—— 
pele 
-20 


0 


0 -0.4 -0.8 ~1.0 -2. . 
‘Veg ~ COLLECTOR VOLTAGE-VOLTS © 2 “Veg ~ COLLECTOR VOLTAGE - VOLTS Veg ~ BASE VOLTAGE - VOLTS Ic - COLLECTOR CURRENT - mA 


_ * Single family characteristics on Transistor Curve Tracer. 
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PA 


Icgs ~ COLLECTOR REVERSE CURRENT - 


SWITCHING TIMES ~ nsec 


- TURN OFF BASE CURRENT - mA 


Igo 


2 ~ TURN OFF BASE CURRENT - mA 


TYPICAL ELECTRICAL 


COLLECTOR REVERSE CURRENT 
VERSUS REVERSE BIAS VOLTAGE 


Fe a a ae 
eal Messi geen | 


a 
BZannE 


COLLECTOR REVERSE CURRENT 


- nA 


0 A — 
ee eae 
| A Ee Po 
Pe EAN eo Meee heh, ee Ne, wp ee elk 


COLLECTOR REVERSE CURRENT 


Ices ~ 


- AMBIENT TEMPERATURE - ° 


Vog 7 COLLECTOR TO EMITTER VOLTAGE 


- VOLTS . 


SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 


SWITCHING TIMES VERSUS 
AMBIENT ee 

Ip, © 30mA 

Ip2 = ~30mA 


SWLTCHING TIMES - nsec 


-20 
Ie ~ COLLECTOR CURRENT - mA 


-50 - 100 -200 


. * sae eae oe 6 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


AND TURN OFF BASE CURRENTS 


mA 


VERSUS AMBIENT TEMPERATURE 


~ CAPACITANCE - pf 


c 


V 
BE) 


STORAGE TIME VERSUS TURN ON 


TURN OFF BASE CURRENT - mA 


- TURN OFF BASE CURRENT - 


near e- | 
a SEE 4 
re 
0 -1 


~40 - 
Bl 


0 - 20 ~ 30 50 
- TURN ON BASE CURRENT - mA 


FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


Ic bd 200 mA | 


- mA 


- TURN OFF BASE CURRENT 


ge 


s 
_— 
= 
a 


—- 
a 
-10 


-10 


- 20 
1g, ~ TURN ON BASE CURRENT - mA 


Ip, ~ TURN ON BASE CURRENT - mA 


- TURN OFF BASE CURRENT - mA 


ge 
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- REVERSE BASE-EMITTER VOLTAGE - VOLTS 
' t t 


Igo - 


CHARACTERISTICS 


INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 


CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f,) 
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HY 
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- COLLECTOR aan : 


- VOLTS 


COLLECTOR VOLTAGE 


Yee” 


REVERSE BIAS VOLTAGE - 


DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 
BASE EMITTER VOLTAGE 


VOLTS 


7 mA 


RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 


O73 2 ce ae See 
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Ig) ~ TURN ON BASE CURRENT - mA 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


~ 100mA | 
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FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


FALL TIME VERSUS TURN ON 
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CHARACTERISTICS 


SYMBOL 

hie Input Resistance 

Noe Output Conductance 
Voltage Feedback Ratio | 
Small Signal Current Gain 


20 MC BINARY COUNTER 


Vec = -2.5V 
O 


ia) 
SINE WAVE INPUT 
f = 20mcs 


MONOSTABLE BLOCKING OSCILLATOR 


©) 


PW = 140nsec MIN 


ty * 40nsec 


ty = 20nsec 
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Th = BC 
Vop - COLLECTOR VOLTAGE - 


h PARAMETERS (f= 1 kc) 
MIN. TYP. 


= 25°C 


PCCCOMAEL 
CCCCCIN 
CCC 


CHARACTERISTICS RELATIVE TO VALUE AT Ty 


VOLTS Ty ~ AMBIENT TEMPERATURE - °C 


MAX. UNITS TEST CONDITIONS 
480 1500 ohms le=10mA Ve =—10V 
80 1200 umhos le=10mA Vc = —10V 
162 2600 x10°% le=10mA Ve =—10V 
25 74 180 le =10mA Ve = —10V 


LINE DRIVER 


Voc 


2N2297 


Ton and Tors TEST CIRCUIT 


Vout 
TO SAMPLING 
OSCILLOSCOPE 
ty <1nsec 
Zin 20.1MQ 


PULSE GENERATOR 
Vin = -9V 
ty, t¢SGnsec 
P.W. = 0.5yusec 
Zin = 502 


--2N3137 
NPN CLASS-C RF AMPLIFIER 


DIFFUSED SILICON PLANAR’ EPITAXIAL TRANSISTOR 


The 2N3137 is an NPN silicon PLANAR epitaxial transistor designed primarily for service as a 
Class-C, RF power amplifier. Power output at 250 MHz is typically 0.5 watt with 100 mW drive. PHYSICAL DIMENSIONS 
in addition to the large signa! capabilities, the low-noise and high gain-bandwidth product char- in accordance with 

acteristics of the 2N3137 provide excellent performance in a variety of small signal and linear JEDEC (TO-5) outline 
amplifier applications. 


ABSOLUTE MAAIMUM RATINGS [Note 1] 
Maximum Temperatures 


Storage Temperature —65°C to +200°C 
Operating Junction Temperature 200°C Maximum 
Lead Temperature (soldering, 60 sec. time limit) 300°C Maximum 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 6 and 7] 1.0 watt 5 
25°C Ambient Temperature [Notes 6 and 7] 0.6 watt 28 
Maximum Voltages _ tease wn ted to scidtoiease 
Vcso Collector to Base Voltage 40 Volts 
Vceo Collector to Emitter Voltage [Note 4] 20 Volts 
Veso Emitter to Base Voltage 4.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 


Nee DC Pulse Current Gain [Note 5] ; ). Vee = 5.0 V 
Vce (sat) Collector Saturation Voltage : ln = 5.0 mA 
lcBo Collector Cutoff Current : Vee = 20 V 
Icso (150°C) Collector Cutoff Current Vee = 20 V 
BV cso Collector to Base Breakdown Voltage | lc = 100 nA 
BVeso Emitter to Base Breakdown Voltage | . le = 100 vA 
Vceo (Sust) Collector to Emitter Sustaining Voltage le=15mA 
[Notes 4 and 5] (pulsed) 
Nite High Frequency Current Gain (f = 100 MHz) ; ; Vee = 10V 
Cobo Output Capacitance : : Vos = 10V 
Gre Amplifier Power Gain [Note 2] | Vce = 20 V 
(fo = 250 MHz) | (zero signal) (zero signal) 
n Collector Efficiency [Note 3] lc = 0 Vee = 20 V 
(fo = 250 MHz) . (zero signal) (zero signal) 


* Planar is a patented Fairchild process. 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) RF power-in = 100 mW (see test circuit). 

(3) RF power-in = 100 mW. Conduction angle adjusted through R to obtain maximum efficiency with a minimum of 400 mW out. (See test circuit.) 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 usec; duty cycle = 1%. 

(6) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(7) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 175° C/watt (derating factor of 5.71 
mW/°C); junction-to-ambient thermal resistance of 292° C/watt (derating factor of 3.42 mW/°C). 
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™~ 
100 mw AT a | | a 
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Py e2 218 pF | | > R | co | 
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C 
p———» TO 5092 LOAD 
| | | Cy 
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FROM 5092 SOURCE } | 
| | | 
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2N3209 
PNP HIGH-SPEED SWITCH AND RF AMPLIFIER 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 


The 2N3209 is a 550 me PNP diffused silicon PLANAR epitaxial transistor designed for saturated 


and non-saturated switching circuits requiring up to 200 milliamperes of collector current. It is PHYSICAL DIMENSIONS 
suitable for 20 mc RF amplifiers, 10.7 mc IF amplifiers, 100 mc oscillator converter circuits. in accordance with 
JEDEC (TO-18) outline 
ABSOLUTE MAXIMUM RATING [Note 1] | 230 dia. 
Maximum Temperatures | 
Storage Temperature —65°C to +200°C jes 
Operating Junction Temperature | | 200°C Maximum ris 
Lead Temperature (Soldering, 60 sec time limit) 300°C Maximum 
3 LEADS 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature 1.2 Watts 
[Notes 2 and 3] 
at 25°C Ambient Temperature 0.36 Watt 
[Notes 2 and 3] 
Maximum Voltages and Current Ve 
Vcso Collector to Base Voltage —20 Volts \% 
Vceo Collector to Emitter Voltage [Note 4] —20 Volts ‘O36 028 
Veso Emitter to Base Voltage —4.0 Volts 
I. Collector Current 200 mA das Lede are git ona 


Package weight is 0.43 gram 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 
SYMBOL CHARACTERISTIC | : MAX. UNITS TEST CONDITIONS 


hee DC Pulse Current Gain [Note 5] 30 75 lk = 30mMmA Vee = 
hee DC Pulse Current Gain [Note 5] 25 67 l=10mA Voe= 
hee DC Pulse Current Gain [Note 5] 15 30 l= 100MmMA Ve = 
Vce (sat) Collector Saturation Voltage —0.07 lc = 10mA I, 
Vce (sat) Collector Saturation Voltage —0.1 : = 30 mA i= 
Vee (sat) Collector Saturation Voltage —0.28 . =100mA |, 
hie High Frequency Current Gain 4.0 5.5 =30mA Ve 
(f = 100 mc) | 
Veto (sust) Collector to Emitter Sustaining —20 l= 10mA = 
Voltage [Notes 4 and 5] (pulsed) 


ta, Turn On Time [Note 6] | le = 30mA ls. = 1.5 mA 
tote Turn Off Time [Note 6] | | le = 30 mA, ls: = leo = 1.5 mA 


Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 146°C/watt (derating factor of 6.85 mW/° C); 
junction-to-ambient thermal resistance of 486°C/watt (derating factor of 2.06 mW/°C.) 

(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 usec; duty cycle = 1%. 

(6) See switching circuit for exact values of I,, 1,, and |,.,. 
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SYMBOL = CHARACTERISTICS MIN. . UNITS TEST CONDITIONS 


hee (—55°C) DC Pulse Current Gain [Note 5] | — le=30mMmA_ Vee 
Vee (sat) Base Saturation Voltage 
Vee (sat) Base Saturation Voltage > 
Vee (sat) Base Saturation Voltage 
Ices Collector Reverse Current 
Ices (125°C) .Collector Reverse Current 
Cr» =. Output Capacitance . 
Cr, Emitter Transition Capacitanc 
BV cto _ Collector to Base Breakdown Voltage 
BV ces Collector to Emitter Breakdown Voltage Vis = O 
BV:s0 Emitter to Base Breakdown Voltage © Volts l= 1004pA Ic =O 
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SHORT CIRCUIT 
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2N3250 - 2N3251 
PNP HIGH SPEED SWITCH AND RF AMPLIFIER 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 


FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N4034 ¢ 2N4035 


GENERAL DESCRIPTION - The 2N3250 and 2N3251 are High-Gain, High-Voltage Silicon PNP Transistors 


suitable for a wide range of applications including high-voltage switching; low-noise, low-current require- Em SICAL DIMENSIONS 


in accordance with 
ments; and high-gain RF applications. JEDEC (TO-18) outline 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature -65°C to +200°C 
Operating Junction Temperature 200°C Maximum 
Lead Temperature (Soldering, 60 Second Time Limit) 300°C Maximum 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 1.2 Watts 
at 25°C Ambient Temperature (Notes 2 and 3) 0.36 Watt 


Maximum Voltages and Current 


VoBo Collector to Base Voltage -50 Volts 

Vo EO Collector to Emitter Voltage -40 Volts Eh pa Be Oh sadly 
Vso Emitter to Base Voltage -5.0 Volts Cor era comet iBicae 
Tn Collector Current 200 mA 


2N3250 2N3251 
Characteristic Min. Max. Min. Max. Test Conditions 


DC Pulse Current Gain 

DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
Collector Saturation Voltage 
Base Saturation Voltage 


High Frequency Current Gain 
(f = 100MHz) 


Collector Base Time Constant 
({ = 31.8 MHz) 


Noise Figure (f = 100 Hz) ‘ ; -5.0 


Bl 1.0 
Rise Time In ‘= 1.0 


Storage Time ! I, 1= I, = 10mA 


Fall Time I, 17 In 9= 1.0mA 


Delay Time I 


*Planar is a patented Fairchild process. 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 145°C/Watt (derating factor of 6.9mW/°C); junction-to- 
ambient thermal resistance of 486°C/Watt (derating factor of 2.1mW/°C). 


(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. 
(5) Pulse conditions: Length = 300 us ; duty cycle = 1%. 
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__ FAIRCHILD TRANSISTORS 2N3250 + 2N3251_ 
ELECTRICAL CHARACTERISTICS src Free Air hese imieseseinenwice noted) — hy 


Symbol Characteristic _ Min. Max. Min. Max. Units § ~—sC' Test ~Conditions 


Output Capacitance 

Emitter Transition Capacitance 

DC Pulse Current Gain 
Collector Saturation Voltage 


< 
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Qa] } 


Base Saturation Voltage 


_ Collector-to-Emitter Breakdown 
Voltage (Notes 4 and 5) 


Collector to Base Breakdown Voltage 
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a] 
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Emitter to Base Breakdown Voltage 


Collector Current 


wD 
tH 


Base Current 
_ Small Signal Current Gain (f= 1 kHz) 
‘Voltage Feedback Ratio (f= 1 kHz) 
Input Impedance (f = 1 kHz) 
Output Admittance (f = 1 kHz) 
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FIG. 1 DELAY AND RISE TIME EQUIVALENT TEST CIRCUIT @ FIG. 2 STORAGE AND FALL TIME EQUIVALENT TEST CIRCUIT 


-3V 


DUTY CYCLE=2% 


10 < ty< 500ps 
DUTY CYCLE=2% 


*TOTAL SHUNT CAPACITANCE OF TEST JIG AND CONNECTORS | 
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N83 250A + 2N3251A 
PNP HIGH SPEED SWITCH AND RF AMPLIFIER - 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 


GENERAL DESCRIPTION ~ The 2N3250A and 2N3251A are PNP silicon Planar epitaxial transistors 


designed primarily for fast high voltage switching and high-gain RF applications. PHYSICAL DIMENSIONS 


in accordance with 
ABSOLUTE MAXIMUM RATINGS (Note 1) = | JEDEC (TO-18) outline 
Maximum Temperatures 
Storage Temperature ~-65°C to +200°C 
Operating Junction Temperature 200°C Maximum 


Seating 
Lead Temperature (Soldering, 60 Second Time Limit) | 300°C Maximum Plane 


Maximum Power Dissipation | 3 LEADS 


Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 1.2 Watts 
at 25°C Ambient Temperature © (Notes 2 and 3) 0.36 Watt 


Maximum Voltages and Current 


VcRo Collector to Base Voltage -60 Volts 
Vo EO Collector to Emitter Voltage -60 Volts 
Ve EBO Emitter to Base Voltage -5.0 Volts 
NOTES: All dimensions in inches 
In Collector Current 200 mA Leads are gold-plated kovar 


Collector internally connected to case 
Package weight is 0.43 gram 


| ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
2N3250A 2N3251A 


Symbol Characteristic | Min. Max. Min. Max, Units Test Conditions 


| DC Pulse Current Gain 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 


Pulsed Collector Saturation Voltage 
(Note 5) 


Pulsed Base Saturation Voltage 
(Note 5) 


High Frequency Current Gain 
(f = 100 MHz) 


Collector Base Time Constant 
(f = 31.8 MHz) 


Noise Figure (f = 100 Hz) 
Delay Time 

Rise Time 

Storage Time 

Fall Time 


NOTES: 


(1) These ratings are limiting values above which the serviceability of. any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 145°C/Watt (derating factor of 6.9mW/°C); junction to 
ambient thermal resistance of 486°C/Watt (derating factor of 2.1mW/°C). 


(4) Rating refers to a high current point where collector to emitter voltage is lowest. 


(5) Pulse conditions: Length = 300 usec; duty cycle = 1%. 
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FIG. 1 DELAY AND RISE TIME EQUIVALENT TEST CIRCUIT @ FIG. 2 STORAGE AND FALL TIME EQUIVALENT TEST CIRCUIT 
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<Insec 


300 alee 
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———--10.9V 


10 < t}< 500 psec 
DUTY CYCLE=2% 


*TOTAL SHUNT CAPACITANCE OF TEST JIG AND CONNECTORS 
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2N3252 - 2N3253 - 2N3444 
NPN SWITCHING TYPE 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 


FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N3724 - 2N3725 


GENERAL DESCRIPTION - The 2N3252, 2N3253, and 2N3444 are Double Diffused Silicon NPN Transistors 


packaged in the JEDEC TO-5 outline. They are designed for high-speed switching, high-frequency amplifier PHYSICAL oe ene 
in accordance wi 
applications, and may be used as core drivers, relay drivers, and pulse generators. JEDEC (TO-5) outline 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature -65°C to +200°C 
Operating Junction Temperature +200°C Maximum 
Lead Temperature (Soldering, 60 sec Time Limit) 2N3252 - 2N3253 +300°C Maximum 
Lead Temperature (Soldering, 10 sec Time Limit) 2N3444 +240°C Maximum 


Maximum Power Dissipation (Notes 2 and 3) 


Total Dissipation at 25°C Case Temperature 5.0 Watts 
at 25°C Ambient Temperature 1.0 Watt 
Maximum Voltages and Currents 2N3252 2N3253 2N3444 
Coll 

VoRso Collector to Base Voltage 60 Volts 75 Volts 80 Volts / loina 
Vero Collector to Emitter Voltage 30 Volts 40 Volts 50 Volts 

Verne Emitter to Base Voltage 5.0 Volts 5.0 Volts 5.0 Volts eto leegl ste pole pista vorak 

i Collector Current 1.0 Amp 1.0 Amp 1.0 Amp Collector internally connected to case 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N3252 2N3253 2N3444 
Symbol Characteristic Min. Max. Min. Max. Min. Max. Units Test Conditions 
her DC Pulse Current Gain (Note 5) 30 29 20 In = 150 mA Vor = 1.0 V 
her DC Pulse Current Gain (Note 5) 30 90 20 60 Io = 500 mA Vor = 1.0 V 
hog DC Pulse Current Gain (Note 5) 25 75 In = 375 mA Vor = 10 V 
hor DC Pulse Current Gain (Note 5) 25 15 In = 10A Vor = 5.0 V 
hog DC Pulse Current Gain (Note 5) 20 Io = 750 mA Vor = 5.0 V 
V5.(sat) Pulsed Base Saturation Voltage 1.0 1.0 1.0 Volts IL. = 150 mA I = 15 mA 
BE C B 
(Note 5) 
Vi.(sat) Pulsed Base Saturation Voltage 0.7 1.3 0.7 1.3 0.7 1.3 Volts I, = 500 mA I = 50 mA 
E C B 
(Note 5) | 
V4 (sat) Pulsed Base Saturation Voltage 1.8 1.8 1.8 Volts I, = 1.0 A I = 100 mA 
BE Cc B 
(Note 5) 
(sat) Pulsed Collector Saturation Voltage 0.3 0.35 0.35 Volts I = 150 mA I = 15 mA 
Vor C B 
(Note 5) 
VA (sat) Pulsed Collector Saturation Voltage 0.5 0.6 0.6 Volts I, = 500 mA I = 50 mA 
E : C B 
¢Note 5) 
V~(sat) Pulsed Collector Saturation Voltage 1.0 1.2 1.2 Volts I, = 10A I = 100 mA 
E C B 
(Note 5) 
he, High Frequency Current Gain 2.0 1.75 1.5 In = 50 mA Vor = 10 V 
(f = 100 MHz) 
Cibo Input Capacitance 80 80 80 pf In = 0 VeB = 0.5 V 
Cs ais Capacitance 12 12 pf I = 0 Von = 10 V 
666 Output Capacitance 12 pf In = 0 Vv CB = 20 V 
| SEMICONDUCTOR 
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ELECTRICAL CHARACTERISTICS (2 C Free Air Temperature unless otherwise noted) 


-2N3252° 


Characteristic . estes! og OMEN, 


_ Collector Reverse Current 
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Collector Reverse Current 
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_ Collector Reverse Current 


Collector Reverse Current 


bt 


(100° c) 


— 


Collector Reverse Current 

Base Current — 

Base Current 
. Emitter Cutoff Current ? se 
Collector to Base Breakdown Voltage 60 


| V sust) 


Cc Eo! Collector to Emitter Sustaining 30 


Voltage (Notes 4 and 5) 
A Emitter Breakdown Voltage | 5.0 
_ Total Control Charge (see Fig. 3) 
Delay Time (see Fig. 1) 
Rise Time (see Fig. 1) 
Storage Time (see Fig. 2) 
Fall Time (see Fig. 2) 


NOTES: 
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(1) These ratings are limiting values Shove which the serviceability of any individual semiconductor : device may be ‘iipaizen: 


(2) These are steady state limits. 


The factory should be consulted on applications involving pulsed or low duty cycle operation. 


(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 35° C/Watt (derating factor of 28.6 mW/°C); junction 


to ambient thermal resistance of 175° C/Watt (derating factor of 5.7 mW/°C). 


(4) Rating refers toa high current point where collector to emitter voltage is lowest, 


(5) Pulse conditions: Length = 300 usec; duty cycle <1%. 


FIGURE 1 - EQUIVALENT CIRCUIT FOR MEASURING 
DELAY AND RISE TIMES 


+30V 


P.W.2> 200 nsec . 
RISE TIME <2 nsec 592 
DUTY CYCLE = 2% : 


OSCILLOSCOPE 


FIGURE 2 - EQUIVALENT CIRCUIT FOR MEASURING 
STORAGE AND FALL TIMES 


| 


+11.3V 


10< t; <500 yp sec 
to <5 nsec ~ 
tz >1 usec 
DUTY CYCLE = 2% 


FIGURE 3 - Qy TEST CIRCUIT Vee = 30V 


VALUES REFER TO. 


590 
ic = 500 mA TEST POINT 


1802 
Vout 


500 pf max. 


DUTY CYCLE = 2% | 
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2N3299 -2N3300 -2N3301° 2N33¢ 
NPN RF AMPLIFIERS AND HIGH-SPEED SWITCHES 


ats 


DIFFUSED SILICON PLANAR’ EPITAXIAL TRANSISTORS 


GENERAL DESCRIPTION - The 2N3299 through 2N3302 are NPN Silicon Planar Epitaxial 


Transistors designed to cover a wide range of RF amplifier and high-speed switching 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-18) outline 


PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-5) outline 


applications. These devices feature a minimum ae of 30 volts, a minimum fr of eh, Ss 230 pia, 
250MHz at In = 50 mA,Vap = 10 volts, together with a maximum Vaplsat) of 0.6 volt at me 
500 mA and h,,,, specified from 100 uA to 500 mA collector current. MAX. in 


Seating i 
Plane 


Seating = 
Plane 


3 LEADS 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


500 MIN. 


Hl 


3 LEADS: 


Maximum Temperatures 


-65°C to +300°C 
200°C Maximum 
300°C Maximum 


Storage Temperature 
Operating Junction Temperature 


Lead Temperature (Soldering, No Time Limit) 


Maximum Power Dissipation (Notes 2 and 3) 2N3299 2N3301 
2N3300 2N3302 
NOTES: All dimensions in inches 
Total Dissipation at 25°C Case Temperature 3.0 Watts 1,8 Watts Golechor imerhetly carinacted to Giee NOTES: Al dimensions in inches 
Leads are gold-plated kovar 
at 25°C Ambient Temperature 0.8 Watt 0.36 Watt peuaveghaogqan. 
Maximum Voltages and Current 2N3299 + 2N3300 2N3301 + 2N3302 
VoRO Collector to Base Voltage 60 Volts 60 Volts 
V Collector to Emitter Voltage 30 Volts 30 Volts 
CEO 
(Note 4) 
VeRO Emitter to Base Voltage 5.0 Volts 5.0 Volts 
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
2N3299 2N3300 
2N3301 2N3302 
Symbol Characteristic Min. Typ. Max. Min. Typ. Max. Units Test Conditions 
hop DC Pulse Current Gain (Note 5) 40 75 120 100 220 300 In = 150 mA Vor = 10 V 
bor DC Current Gain 20 40 35 80 To = 100 yA Vor = 10 V 
Vop(sat) Collector Saturation Voltage 0.4 0.6 0.4 0.6 Volts In = 500 mA I, = 50 mA 
Vip (sat) Base Saturation Voltage 1.1 1.5 ile 1.5 Volts Io = 500 mA I, = 50 mA 
Vero (sust) Collector to Emitter Sustaining 30 | 30 Volts Io = 10 mA I, = 0 
voltage (Notes 4 and 5) ; (pulsed) 
lors Collector Reverse Current 0.2 10 0.2 10 nA Vor = 50 V Veep = 0 
hor DC Pulse Current Gain (Note 5) 35 70 75 205 In = 10 mA Vor = 10 V 
hop DC Current Gain 25 58 50 140 Ta = 10 mA Vor = 10 V 
her DC Pulse Current Gain (Note 5) 20 62 50 125 Io = 500 mA Vor = 10 V 
her DC Pulse Current Gain (Note 5) 20 50 50 75 Ia = 150 mA Vor = 10 V 
NOTES: *Planar is a patented Fairchild process. 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired, 


(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance for the 2N3299 and 2N3300 of 58.3°C/Watt (derating factor of 
17.2 mW/°C); for the 2N3301 and 2N3302 97,3°C/Watt (derating factor of 10.3mW/°C). Junction-to-ambient thermal resistance for the 2N3299 and 2N3300 of 219°C/ 
Watt (derating factor of 4.56 mW/°C); for the 2N3301 and 2N3302 486°C/Watt (derating factor of 2.06 mW/°C). 


(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 us ; duty cycle < 2%. 


(6) See switching circuit for exact values of I, L,, and I 
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7 ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


Symbol 


Characteristic Min. 


Collector Saturation Voltage 
Base Saturation Voltage 
Collector Reverse Current 


| Emitter Cutoff Current 


High Frequency Current Gain 2.5 


(f = 100 MHz) 
Output Capacitance 
Emitter Transition Capacitance 
Turn On Time (Note 6) 
Turn Off Time (Note 6) 


60 
5.0 


Collector to Base Breakdown Voltage 


Emitter to Base Breakdown Voltage 


FAIRCHILD TRANSISTORS 2N3299 * 2N3300 « 2N3301 « 2N3302 


2N3299 2N3300 _ 
--2N3301 | 2N3302 
“Typ. Max. Min. Typ. Max. Units 
0.14 0.22 0.14 0.22 Volts 
0.9 Ll 0.9 li Volts 
0.2 10 0.2 10 uA 
0.1 10 0.1 10 nA 
4.0 2.5 4.0 
6.0 8.0 6.0 8.0 pF 
14.20 14.20 pF 
14 60 14 60 ns 
80 150 80 150 ns 
60 Volts . 
5.0 Volts 


Test Conditions 


In = 150 mA 13 = 15 mA 
In = 150 mA I, = 15 mA 
Ver = 50 V Veep = 0 

In = 0 Ves = 3.0 V 
In = 50 mA Vor * 10 V 
Ip = 0 Vop = 10 V 
To = 0 VER = 2.0 V 
In ~ 300 mA Ip 1 ~ 30 mA 
In ~ 300 mA,I, ~ 30 mA, 

oy) ~ -30 mA 
In = 10 uA I, = 0 
I = 10 uA! = 0 
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TYPICAL COLLECTOR CHARACTERISTICS * 


2N3300 ¢ 2N3302 
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* Single family characteristics on Curve Tracer. 
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2N3299 ¢ 2N3301 
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FAIRCHILD TRANSISTORS 2N3299 ¢ 2N3300 ¢ 2N3301 © 2N3302 
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TYPICAL BASE CHARACTERISTICS 
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TYPICAL ELECTRICAL 
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CHARACTERISTICS 


INPUT AND OUTPUT 


EMITTER CUTOFF CURRENT CAPACITANCES VERSUS 
VERSUS AMBIENT TEMPERATURE REVERSE BIAS VOLTAGE 
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NF — NOISE FIGURE -—dB 
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FAIRCHILD TRANSISTORS 2N3299 » 2N3300 «2N3301¢2N3302 — 


— CONTOURS OF 7 i SWITCHING TIMES , SWITCHING TIMES | 
CONSTANT GAIN VERSUS | VERSUS 
BANDWIDTH PRODUCT (f,) AMBIENT TEMPERATURE COLLECTOR CURRENT 


| 8 lime 
al 10 a = 120 | 
1 5.0 Ge 
ua ~ gt x. 100 
S20 S454} ite ae oe ie ae: ie ees . 
S 200 MHz / : = iM 
2  1.04— 8 = pp ae = 2 6 
Ss ; Ns is = i 
: mee 
0.2 i 4 — ith 
0.115 2.0 5.0 10 20 50 100 =. 200 °F -25 25 75 125 ‘0 20 50 100 200 ~ 500 1000 
Ic ~ COLLECTOR CURRENT — mA Dy AMBIENT TEMPERATURE — °C Ic — COLLECTOR CURRENT ~ mA 
t.. TEST CIRCUIT | | to. TEST CIRCUIT 
£25 “15 +25V 
= 5002 80 2 
300 ns $31V p——y 
6) To Sampling Scope | tUHS ALILF 500Q TO SAMPLING SCOPE 
RISE TIME < 1.0ns 
Pulse Source 


Rise Time <1.0ns . 
Input Z * l0OKQ 502 1N360 
Rise Time < 10s J PULSE SOURCE | i 


Zin = 902 -. 1 RISE TIME < 20ns = = == 
| Zin = 502 


INPUT Z © 100k2 


TYPICAL SMALL SIGNAL CHARACTERISTICS (f=1 kHz) 


lt tt 


2N3299 - 2N3301 
Vee== 1.0V, le=1O0MA Vee=10V,Ilc=1O0MA Vee=1.0V,le=50MA Vce=10V, lo=SO0MA Units 


ae Sie Sota ca a a a a a eR 


hi. Input Resistance 380 460 170 7 350 Ohms 
ho Output Conductance : 410 55 | 950 405 umhos 
h, Voltage Feedback Ratio 2250 130 2650 500 x10°% 
hr Small Signal Current Gain 72 90 48 — 97 

2N3300 ° 2N3302 
hi. Input Resistance — 780 950 | 190 880 Ohms 
hoe Output Conductance 440 83 1300 660 umhos 
he Voltage Feedback Ratio 1900 205 5400 1500 x10° 
h | 


te Small Signal Current Gain 140 170 | 53 220 
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2N3303 
NPN HIGH-SPEED, HIGH-CURRENT, SWITCH 


SILICON PLANAR EPITAXIAL TRANSISTOR 


The 2N3303 is a very high speed high current switch specifically designed for use as a thin film 
memory driver. The special characteristics of this device that make it uniquely optimum for this 
application are a 450 mc minimum f; and a maximum Vc: (sat) of 0.7 V at 1.0 A. 


PHYSICAL DIMENSIONS 


ABSOLUTE MAXIMUM RATINGS [Note 1] (p Bon 
Maximum Temperatures 
Storage Temperature —65°C to +200°C eine 
Operating Junction Temperature 200°C Maximum 019 DIA. 
Lead Temperature (Soldering, 60 sec. time limit) 300°C Maximum 
Maximum Power Dissipation Base 
Total Dissipation at 25°C Case Temperature 3.0 Watts ee 
[Notes 2 and 3] Lead No. 1 
at 25°C Ambient Temperature 0.6 Watt 
[Notes 2 and 3] 
Maximum Voltages and Current : SQ Celeron 
Vcso Collector to Base Voltage 25 Volts 
Veco Collector to Emitter Voltage [Note 4] 12 Volts 
Veso Emitter to Base Voltage 4.0 Volts 
lc © Collector Current 1.0 Amp 


NOTES: All dimensions in inches 
é Lead 3 internally connected to case 
P 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS | 


| Turn On Time [Note 6] 


lc 71000 mA Is, ~ 100 mA 
Turn Off Time [Note 6] 


lc 1000 mA Is; 2 100 mA 
le = —100 mA 


Ic , 100 mA sis, 100 mA 
le, ~ —100 mA 
hye High Frequency Current Gain (f = 100 mc) : p lc = 100 MA Vee = 5.0 V 


Vce (sat) Collector Saturation Voltage le =100mA 1,=10mA 
Vce (sat) Collector Saturation Voltage lo = 300MmMA I =30mA 
Vce (sat) Collector Saturation Voltage - ; lc = 1000 mA Is = 100 mA 
Hee DC Pulse Current Gain [Note 5] Ic = 300 MA Ve = 0.5 V 
hee DC Pulse Current Gain [Note 5] lc =100MA Ve =0.5 V 
hee DC Pulse Current Gain [Note 5] Ile =10MA Ve =0.5V 


Ts Charge Storage Time [Note 6] 


NOTES: 


(1) 
(2) 
(3) 


These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 58.3°C/watt (derating factor of 17.2 mW/°C); 
junction-to-ambient thermal resistance of 291.6°C/watt (derating factor of 3.43 mW/°C). 


(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 usec; duty cycle=1%. 


(6) See switching circuit for exact values of lor Vpye Ugo: 


AUN : 
an 

Bac ‘\ Ss oc 8 
sae Se 


_ 


IRCHILD 


SEMICONDUCTOR 


A DIVISION OF FALRCHILD CAMERA AND INSTRUMENT CORPORATION 
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2N3303 ee TRANSISTOR 


ELECTRICAL CHARACTERISTICS (25°C free air temperature | unless otherwise Poe) 


| SYMBOL | | | CHARACTERISTIC. a | MIN. TYP. MAX. UNITS | TEST CONDITIONS 
Hee (—55°C) | DC Puisé: Girent Gain [Note 5] 10 33 le = 300 mA ee = 0.5 Vv 
Vee (sat) Base Saturation Voltage se 0.72 0.78 Volts Ic=10mA I= 1.0 mA 
Vee (sat) — Base Saturation Voltage 0.85 1.1 Volts Ic=100mA t:=10mA 
Vee (sat) Base Saturation Voltage 1.1 1.3 Volts Ic=300mA 1;=30mA 
Vee (sat) - Base Saturation Voltage 14 2.1 Volts Ic=1000mA 1; =100mA 
Vce (sat) Collector Saturation Voltage i - 0.17 0.25 Volts Ic =10mA lb= 1.0 mA 
Vce (sat)(+125°C) Collector Saturation Voltage 0.3 0.5 Volts Ic=300mA_ il=30 mA 
lees | Collector Reverse Current | — 100 wA Ve=10V Ve=0O 
Cr _ Emitter Transition Capacitance 15 25 pf Ve=O0.5V lc =0 
Cor Output Capacitance 6.0 15 pf Ves = 5.0 V l =O 
BV cto Collector to Base Breakdown Voltage 25 | Volts Ic =0.5 mA lI =O 
Vceo (sust) Collector to Emitter Sustaining Voltage 12 Volts Ic = 30mA I=O- 
a: [Notes 4 and 5]. | 
BViso Emitter to Base Breakdown Voltage 4.0 Volts k=O. mA Ie=0 


TYPICAL COLLECTOR CHARACTERISTICS* 


ACTIVE REGION 


Ors 7 TN et A. | mes 
waa peer AS Be Kye Z 
e474 (l|(l| OZ KT poner | A 
TT 16} “| a i | < 16 —_ f| / 
: AAAI | : TVA © ft er YU 
‘ _ se / ' A | : ab. | 
: TY AT See V/ 2 eT LY A 
nae ay Alil 2 vpn a a | 
See 7 E aol Bal 
8.0 na es y, =| 8.0 : 4 8.01 
oe S29 4s : 3 | 
' i t 
mens = aye 7” S| 
eee ere AT | | 
oF conte i 
0 Ss ee ee 0 0 fla 
0 40 80 ie 20 7 0 40 80 le 16 20 ; oF; 7 i 20 
Veg ~ COLLECTOR EMITTER VOLTAGE ue VgEs*COULECTOR-EMUNTER VOLTAGE: = VOETS | Veg > COLLECTOR-EMITTER VOLTAGE - VOLTS 
SATURATION REGION 
1000 
s c ae 
1 ‘ 1 
Fe 2 S 
oS 2 3 
oe = z 
: : : 
= — g 400 ‘ 
8 g aoe LE ame 
'e 's as Caer 
Tg = 125°C 
A 
| 2.0 3 0.4 i. 6 20 
Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS Vg - COLLECTOR-EMITTER VOLTAGE - VOLTS Veg > COLLECTOR ane VOLTAGE - VOLTS 


* Single family characteristics on Transistor Curve Tracer. 
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Vee ~ BASE EMITTER VOLTAGE ~ VOLTS 


0 


DC PULSE CURRENT GAIN VERSUS 
COLLECTOR CURRENT 
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Ic ~ COLLECTOR CURRENT - mA 


COLLECTOR REVERSE CURRENT 
VERSUS REVERSE BIAS VOLTAGE 


Le 
Isle 

NICE 

PIN 


Led 
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NATE TET 
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RST ML 
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Sail 


Ices ~ COLLECTOR REVERSE CURRENT - yA 


So 


Vee 7 COLLECTOR-EMITTER VOLTAGE - VOLTS 


TYPICAL BASE CHARACTERISTICS* 


~ Te > COLLECTOR CURRENT - mA 


SATURATION REGION 


TT 
Pans) Seas 
ona //Annan 
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Ic ~ COLLECTOR CURRENT - mA 


TYPICAL ELECTRICAL CHARACTERISTICS 


Vcelsat) - COLLECTOR SATURATION VOLTAGE - VOLTS 


Ices - COLLECTOR REVERSE CURRENT - mA 


0.5 


COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRRENT 


CTT] 
CUT TT TL 
Pu EU 


0.7 


0.6 


0.4 


Ice ~ COLLECTOR CURRENT - mA 


COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPERATURE 


Ta 
Pars 
ae 
mo 
i 
es 
i ae 


T, > AMBIENT TEMPERATURE - °C 


* Single family characteristics on Transistor Curve Tracer. 
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Veep (SAT) - BASE SATURATION VOLTAGE - VOLTS 


BeititzS 
Ly 


CAPACITANCE - pf 


FAIRCHILD TRANSISTOR 2N3303 


soma | 


Hf Am |_| 
Be) 
eee) 2a 


Vee ~ BASE-EMITTER VOLTAGE - VOLTS 


BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


ee ee | 
pie | ty | 
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Ic ~ COLLECTOR CURRENT - mA 


INPUT AND OUTPUT CAPACITANCE 
VERSUS REVERSE BIAS VOLTAGE 


REVERSE BIAS VOLTAGE - VOLTS ~ 


~ 2N3303 FAIRCHILD TRANSISTOR 


TYPICAL ELECTRICAL CHARACTERISTICS 


CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f,) 


AAW AAA 
Nun 


AA ZT 
ANSE 


5.0 


Veg ~ COLLECTOR VOLTAGE - VOLTS 
SWITCHING TIME - nsec 


Ie ~ COLLECTOR CURRENT - mA 


RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENT 


SWITCHING TIMES VERSUS 


COLLECTOR CURRENT 


Ie ~ COLLECTOR CURRENT - mA 


CHARGE STORAGE TIME 
MEASUREMENT CIRCUIT 


SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 


Ty ~ AMBIENT TEMPERATURE - °C 


Ton cit torr 
MEASUREMENT CIRCUIT 


<= 
& VB Voc 
' +16V +5.0V .. 0 uf 
S "4 ae 
o Pulse Width = 100nsec . 
a 1.0 To Sampling Scope 
é 47 i aa ‘ Rise Time alee 
= Pulse Width = 100nsec | To Sampling Scope ete 1a Input Z ~ 100K 
z ; ~ Rise Time < 1.0nsec t = ae cn 
- = 100KQ = 
i0yvtJ | . Input Z ~ 100 Ziy* 50 2 

— Pulse Source ; “a = 1000mA, Ip; * 100mA, Ip * - 100 mA. 
= tp $1.Onsec + = 

Zyy 7 502 
IN I¢ © 100mA, Ig) * 100mA, Igo  -100mA 


Iq ~ COLLECTOR CURRENT - mA 


IMPROVING FAN-OUT CAPABILITY 


FAIRCHILD pLOGIC ELEMENT 2N3303 


| Veg =3.0V 


2N3303 USED TO CONVERT BUFFER ELEMENT 
(Part #900) FAN OUT FROM 25 TO 200. 


TEST 


| | 252 
INPUT CURRENT 
200 mA 
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HIGH SPEED 1 AMPERE PULSE SOURCE 


OUTPUT WAVEFORM 
CIRCUIT 


+12V 
11Q 


OUTPUT 


10 nsec / DIV. 


2N3304 
PNP HIGH-SPEED SWITCH 


SILICON PLANAR EPITAXIAL TRANSISTOR 
FOR IMPROVED PERFORMANCE USE 2N4207 SERIES 


The 2N3304 is a very high speed PNP silicon epitaxial PLANAR device intended primarily for use 


in high speed logic application. A 500 mc minimum f; and a 30 nsec maximum 7; make it an ideal PHYSICAL DIMENSIONS 
in accordance with 


JEDEC (TO-18) outline 


alternative to germanium devices for applications requiring the greater margin of reliability 
afforded by its silicon PLANAR construction. 


230 
209 DIA. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 


Storage Temperature —65°C to +200°C 
Operating Junction Temperature 200°C Maximum 
Lead Temperature (Soldering, 60 sec time limit) 300°C Maximum 
Maximum Power Dissipation | 
Total Dissipation at 100°C Case Temperature , 0.5 Watt 
[Notes 2 and 3] 
at 25°C Ambient Temperature 0.3 Watt 


[Notes 2 and 3] 


Maximum Voltages and Current 


Vcso Collector to Base Voltage —6,0 Volts NOTES: A dimers nines 
Vceo Collector to Emitter Voltage [Note 4] —6.0 Volts Calectr italy conerted case 


Veso Emitter to Base Voltage —4.0 Voits 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC MIN. = TYP. MAX. UNITS TEST CONDITIONS 
Ts Charge Storage Time [Note 6] 22 30 nsec lc = 10mMmA ls, ~ 10 mA 
le, =~ —1lO0 mA 
"ton | Turn On Time [Note 6] 27 60 nsec le =~ 10mA Isp TO.5 MA 
Cort Turn Off Time [Note 6] 34 60 nsec lc = 10mA les = O.5 mA 
. Isp =~ —O.5 mA 
Hie High Frequency Current Gain 5.0 7.0 le = 10mMA Vee = —5.0V 
. (f = 100 mc) 
Nee DC Pulse Current Gain [Note 5] 30 63 120 le=10mMA Vee = —0.3 V 
Nee DC Pulse Current Gain [Note 5] 20 50 le = 50mA Vee = —1.0 V 
ee DC Pulse Current Gain [Note 5] 15 60 lc =1QO0mA Vee = —0.5V 
Vce (sat) Collector Saturation Voltage —0.05 —0.15 Volts le = 1.0mA ls = O.1 mA 
Vce (sat) Collector Saturation Voltage —0.07 —0.16 Volts lo = 10mA le= 1.0mA 
Vce (sat) Collector Saturation Voltage —0.2 —0.5 Volts lc = 50 mA le = 5.0mA 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 200°C/watt (derating factor of 5.0 mW/°C); 
junction-to-ambient thermal resistance of 583°C/watt (derating factor of 1.72 mW/°C). 

(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 usec; duty cycle = 1%. 

(6) See switching circuit for exact values of I,, |,, and },. 
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Ic — COLLECTOR CURRENT — mA le7 COLLECTOR CURRENT — mA 


lem COLLECTOR CURRENT — mA 


ies 


SYMBOL CHARACTERISTIC 


DC Pulse Current Gain [Note 5] 


hee (—55°C) 

Vee (Sat) Base Saturation Voltage 

Ver (sat) Base Saturation Voltage 

Vee (sat) Base Saturation Voltage 

Vce (Ssat)(125°C) Collector Saturation Voltage 


Collector Reverse Current 
Collector Reverse Current 


Ices 


Ices (125°C) 


Co. Output Capacitance 

Ce Emitter Transition Capacitance 

BV cso Collector to Base Breakdown Voltage 

BV ces Collector to Emitter Breakdown Voitage 

Vero (sust) Collector to Emitter Sustaining Voltage 
[Notes 4 and 5] 

BV:so 


Emitter to Base Breakdown Voltage 


TYPICAL COLLECTOR AND 


ACTIVE REGION 
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Ie — COLLECTOR CURRENT — mA 
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Ip — COLLECTOR CURRENT ~ mA 


RRB 
6.0 -8.0 -10 
Veg 7 COLLECTOR-EMITTER VOLTAGE — VOLTS 


vel 
cal 


Veg ~ COLLECTOR-EMITTER VOLTAGE — VOLTS 


—0.7 —0.76 —0.8 Volts 
—J9.8 -—0.88 —1.0 Volts 
—ll —-1.5 Volts 
—0.09 —0.23 Volts 

0.003 10 nA 

0.001 10 uA 

1.9 3.5 of 

1.8 3.5 pf 
 —6.0 Volts 
—6.0 Volts 
—6.0 Volts 
—4.0 Volts 


BASE CHARACTERISTICS 


SATURATION REGION 


Ie = COLLECTOR CURRENT — mA 


ic7 COLLECTOR CURRENT — mA 


Ip =~ 20.0 mA 


-l. 
Vee — BASE-EMITTER VOLTAGE — VOLTS 
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alli 
uo 


UNITS 


TEST CONDITIONS 


—0.3 V 


Vee = 
lc = 1.0mA Ip = 0.1 mA 
le= 10mA Is== 1OmA 
lc = 50 mA lh = 5.0mA 
le= 10MmA le= 10mA 
Vee = —3.0V Ves = O 
Veer = —3.0 V Ves = 0 
Vos = —5.0 V lr =O 
Ves = —0.5 V le = 0 
lc = 100 vA I =O 
lc = 100 vA is =O 
lc= 10 mA lI =O 
k= 1004A Ic=O0 


0 


hee — FORWARD CURRENT TRANSFER RATIO 


Veg (sat) — COLLECTOR SATURATION VOLTAGE — VOLTS 
i I 


Vp (sat) — BASE EMITTER SATURATION VOLTAGE — VOLTS 


PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


CT TT 

PULSE WIDTH N : 

DUTY CYCLE = aii 

425°C aN 

CET TTI IIIA 
LET | cas | 

a Rix 
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= 300 usec 
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I¢ — COLLECTOR CURRENT — mA 


COLLECTOR SATURATION VOLTAGE 
— VERSUS COLLECTOR CURRENT 
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Iq — COLLECTOR CURRENT — mA 
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BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


elgc fecha eb. 
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le — COLLECTOR CURRENT ~ mA 


INPUT AND OUTPUT 


COLLECTOR REVERSE CURRENT COLLECTOR REVERSE CURRENT CAPACITANCES VERSUS CONTOURS OF CONSTANT GAIN 
VERSUS REVERSE BIAS VOLTAGE VERSUS AMBIENT TEMPERATURE REVERSE BIAS VOLTAGE BANDWIDTH PRODUCT (f,) 
7.0 5000 . “5.0 
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Veg — COLLECTOR-EMITTER VOLTAGE — VOLTS Ty - AMBIENT TEMPERATURE - °C REVERSE BIAS VOLTAGE ~ VOLTS Ie — COLLECTOR CURRENT ~ mA 
DELAY TIME VERSUS TURN ON 
SWITCHING TIMES VERSUS SWITCHING TIMES VERSUS _ BASE CURRENT AND REVERSE RISE TIME VERSUS COLLECTOR 
COLLECTOR CURRENT AMBIENT TEMPERATURE BASE EMITTER VOLTAGE AND TURN ON BASE CURRENTS 
a — 


pF I * 20 Igy = 20 Igo e - 
50 Pee —+-— Vee * *¥ = 2 ie =e 
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a 3 SB i ame ae 
3 Z e e ar a y 
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I¢ — COLLECTOR CURRENT — mA Ty ~ AMBIENT TEMPERATURE ~ °C Ig) — TURN ON BASE CURRENT ~ mA Io — COLLECTOR CURRENT — mA 
STORAGE TIME VERSUS TURN ON STORAGE TIME VERSUS TURN ON STORAGE TIME VERSUS TURN ON TURN ON AND TURN OFF 
AND TURN OFF BASE CURRENTS AND TURN OFF BASE CURRENTS AND TURN OFF BASE CURRENTS TEST CIRCUIT 
° aes 4a eae 
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INPUT ADMITTANCE VERSUS 
" FREQUENCY-OUTPUT 
“SHORT CIRCUIT 


Vie ~ INPUT ADMITTANCE — mmhos 


f ~ FREQUENCY — mc 


INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT — 
OUTPUT SHORT CIRCUIT 


Yig ~ INPUT ADMITTANCE — mmbos 


Ie ~ COLLECTOR CURRENT ~ mA 


NON SATURATED SWITCHING PERFORMANCE 


+0.5V  -5V 


IDEALIZED SMALL SIGNAL POWER 
GAIN VERSUS FREQUENCY 


- POWER GAIN — db 


f — FREQUENCY ~ mc 


Yoe ~ OUTPUT ADMITTANCE — mmhos 


Yoe — QUTPUT ADMITTANCE — mmhos 


TYPICAL COMMON EMITTER “Y” PARAMETERS 


~ QUTPUT ADMITTANCE VERSUS 
~FREQUENCY-INPUT 
“SHORT CIRCUIT = 


f ~— FREQUENCY — me 


OUTPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT — 
“INPUT SHORT CIRCUIT 
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Voge = -4,0V 
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Io ~ COLLECTOR CURRENT — mA 


SOURCE RESISTANCE — OHMS 


FD-700 


2 nsec / division 


NOISE FIGURE VERSUS 
SOURCE RESISTANCE 
~ AND COLLECTOR CURRENT 
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Io — COLLECTOR CURRENT - mA 
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Iq — COLLECTOR CURRENT — mA 


FIVE STAGE RING OSCILLATOR FOR MEASUREMENT OF 


2.0! Eni 
qo? =? pk 0 0 
f= FREQUENCY — mc 


Vout 


PROPAGATION DELAY 


PROPAGATION DELAY TIME 
VERSUS 
COLLECTOR SUPPLY VOLTAGE 


tog ~ PROPAGATION DELAY TIME — nsec 
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2N3337 - 2N3338 - 2N3339° 
NPN RF-IF-AGC AMPLIFIERS 


DIFFUSED SILICON PLANAR*TRANSISTORS 


GENERAL DESCRIPTION — The 2N3337, 2N3338, and 2N3339 are NPN silicon 


PLANAR transistors designed specifically for RF-IF-AGC applications. They _ | PHYSICAL DIMENSIONS 
feature high power gain, low noise, and excellent forward AGC characteristics. : neeaaaa” 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures 


Storage Temperature | -65°C to +200°C. 
Operating Junction Temperature 200°C Maximum 
Lead Temperature (soldering, 60 sec. time limit) — 300°C Maximum 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature (Notes 2 & 3) 0.5 Watt no 
at 25°C Ambient Temperature (Notes 2 & 3) 0.3 Watt 
Maximum Voltages | | : | Collector 
Vopo Collector to Base Voltage | 40 Volts el wed | os vm 
Voro Collector to Emitter Voltage (Note 4) : 40 Volts Cr ere enn eciae 


VERO Emitter to Base Voltage : 4.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N3337 
°N3338 —2N3339 
Characteristics in. . in, ; its. Test Conditions 
Gpe Small-Signal Power Gain (f = 60 MHz) (Note 7) 24 dB In = 4.0 mA Vor = 10V | 
Gy. Small-Signal Power Gain (f = 60 MHz) (Note 7) -30 dB See Note 5 | | 
Goo Small-Signal Power Gain (f = 200MHz) (Note 8) | 15 dB In = 4.0 mA Vor = 10V! 
Pey Small-Signal Power Gain (f = 200MHz) (Note 8) | -30 dB See Note 6 
NF Noise Figure (f = 60MHz) 2N3338 only (Note 7) — 65> dB Ia = 4,0 mA Vor = 10V 
NF Noise Figure (f = 200 MHz) — (Note 8) 5.9 dB In = 4.0 mA Vor = 10 V — 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 350° °C /Watt (derating factor of 2. 86 mW/°C); junction-to- 
ambient thermal resistance of 583°C/Watt (derating factor of 1.72 mW/°C), 


(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. 


Ic 
(5) Spe, is =Gp ee dB when In is between 8,0 and 12mA inthe 60 MHz circuit on page 4. Vor = (12 -> ). 


(6) Spe, is =G Cc 


(7) Bandwidth = 10 MHz Source resistance (as seen by transistor) = 200. 


- 30dB when I. is between 10 and 14 mA in the 200 MHz circuit on page 4. ‘cE = (12 -9. 


Pe, 


(8) Bandwidth = 8.0 MHz Source resistance (as seen by transistor) = 1002. 
(9) Pulse Conditions: length = 300 psec; duty cycle = 1%. 


2S 
FAIR: Cl 
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


. Symbol | | Characteristic Min. Max. Units 
hop DC Current Gain 30 | 
Topo Collector Cutoff Current 25 nA 
Topo (t25°C) Collector Cutoff Current | 5.0 pA 
C. Output Capacitance _ (1.6 pf 
hee High Frequency Current Gain (f = 100 mc) 4.0 
BVoRo ' Collector to Base Breakdown Voltage 40 Volts 
V (sust) Collector to Emitter Sustaining Voltage 40 Volts 

CEO : 
| (Notes 4 and 9) | 

BV Eno Emitter to Base Breakdown Voltage 4.0 Volts 


Icpo ~ COLLECTOR CUTOFF CURRENT - nA 


Test Conditions 


- 
i 


4.0 mA Vv 


Cc CE 

i, = 0 Vop 

I, = 0 Vop 

i. = Q Vos 

To = | 4.0 mA Vor 

Ta = 100 uA i 

I = 3.0 mA I Pa 
°c (pulsed) B 
I, = 100 uA Iq = 


TYPICAL ELECTRICAL CHARACTERISTICS 
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COLLECTOR CUTOFF CURRENT 
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Vog ~ REVERSE BIAS VOLTAGE - VOLTS 


OUTPUT CAPACITANCE VERSUS © 
REVERSE BIAS VOLTAGE 


Fee | 
a EG | 


- Co, ~ OUTPUT CAPACITANCE - PF 


V cg ~ COLLECTOR - BASE VOLTAGE - VOLTS 


hee ~ DC CURRENT GAIN 


logo ~ COLLECTOR CUTOFF CURRENT - nA - 


GAIN - dB (IN 60 mc. TEST CIRCUIT) 


DC CURRENT GAIN 
vn VERSUS COLLECTOR CURRENT — 


A. Veg drops at a rate of 0.5 V/mA 
above 4.0 mA at 25°C. 


B. Vor is constant at 25°C. 


. Condition A at 85°C. 


0 
4.0 8.0 12 16 20 
ic ~ COLLECTOR CURRENT - mA 


COLLECTOR CUTOFF CURRENT 
ip VERSUS AMBIENT TEMPERATURE 


BRB RIRRRIN 


CONIC 
COCHIN 
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CLINT TT 


Oo 
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40 60 80 100 =6120—s«140 
Ty, ~ AMBIENT TEMPERATURE ~ °C 


| TYPICAL GAIN: | 
: VERSUS COLLECTOR CURRENT | 


Zant 


4.0 60 ©=—8.0 lo =o 
Ig ~ COLLECTOR CURRENT - mA 


_ * Single family characteristics on Transistor Curve Tracer | 
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CONTOURS OF CONSTANT GAIN 


BANDWIDTH PRODUCT (f,) 


Veg ~ COLLECTOR VOLTAGE - VOLTS 
a ee a ee 


Py 
° 


GAIN-BANDWIDTH PRODUCT 
> VERSUS COLLECTOR CURRENT 


~ GAIN BANDWIDTH PRODUCT - mHz 


fy 


Ic - COLLECTOR CURRENT - mA 


TYPICAL GAIN 
VERSUS COLLECTOR CURRENT 


GAIN - dB (IN 200mc TEST CIRCUIT) 


oO ° 
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2N3337 - 2N3338 


60MHZAGC TEST CIRCUIT 


| 1.5-20pf 
2-8pf > -— 2.7-30pf Ta 1-6) 
as siok ‘| | ~~ 5100 |. OUTPUT 
00-4 pw Z=500 
3 = | FD3007% : 
ake? aa RFC 
lK RFC, _¢ 001 
se - Vwe— a | 


T, | 8 turns #16 tinned copper wire 1/4 inch ILD. x 1/2 inch long. 

Ty 7 turns #32 Bifilar wire wound on toroid, 1.D. = .120 inch, 
~0.D. = .230 inch, .060 thick. 

@ = -00017 at 50 MHz ag 40 at LMHZ 

/2 turns #26 enameled wire, center-tapped, wound on toroid, 

.D. = .187 inch, 0.D. = .375 inch, .125 thick. 

= 00042 at 150MHz = wg = 16 at 1 MHz 


iy 9° 


2N3339° 


200MHzAGC TEST CIRCUIT 


—0.7-7pF 


vey 


INPUT 2-502 @- AK +4 3? —— , 

es Cn ne Ve he es = 
510 | 
Wee = 2¥ 


L; - 3 turns #18 enameled wire on 1/4" ceramic core. 
aly e 2 turns #18 enameled wire interwound at cold end with L. 
ec an er 

ty - f turns 0.076 diameter silver tubing space wound 

3/8" 1.D., no core), output tap at 2 turns from collector 

end, ground tap at 4 turns from collector end. 
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| OUTPUT Z= 502 


NPN HIGH-SPEED, HIGH CURRENT, SWITCH 


SILICON PLANAR’ EPITAXIAL TRANSISTOR 


GENERAL DESCRIPTION 


The 2N3426 is a silicon PLANAR epitaxial transistor with very high speed switching PHYSICAL DIMENSIONS 


capability at high currents. A maximum V_,_(sat) of 0.7 V atone ampere and mini- 


CE 
mum fn of 450 MHz qualify it especially for use as a thin film memory driver. 
ABSOLUTE MAXIMUM RATINGS (Note 1) ac : TT 
‘ .050 
Maximum Temperatures .009 0.5 ae 
Storage Temperature -65°C to +200°C 
Operating Junction Temperature 200°C Maximum 
Lead Temperature (Soldering, 60 sec. time limit) 300°C Maximum 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature 3.0 Watts 
(Notes 2 and 3) ae oe 
at 25°C Ambient Temperature 0.6 Watt ) | 
(Notes 2 and 3) Nae ee | 
Maximum Voltages and Current _ : ’ | 
Veso Collector to Base Voltage 25 Volts wee 
Vero Collector to Emitter Voltage (Note 4) 12 Volts wy. esr iertali) a bleioiekee 
Leads are gold-plated kovar 
VEBO Emitter to Base Voltage 4.0 Volts ile a a 
Io Collector Current 1.0 Amp | 
ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 
Characteristic | in. P . Test Conditions 
- Turn On Time (Note 6) 1015 ns I, * 1000 mA 15, % 100 mA | 
tore Turn Off Time (Note 6) 15 25 ns In 1000 mA, 131 100 mA, I; 9 ~~-100 mA 
T. Charge Storage Time (Note 6) 15 ns Ia #~100 mA, I, i~ 100 mA, I, 9 © -100 mA | 
he High Frequency Current Gain (f = 1OOMHz) 4.5 6.5 Io = 100 mA Vor= 5.0 V 
Vop(sat) Collector Saturation Voltage (Note 5) 0.18 0.23 Volts In = 100 mA I, = 10 mA 
Vop (sat) Collector Saturation Voltage (Note 5) 0.24 0.33 Volts In = 300 mA I = 30 mA 
Vop(sat) Collector Saturation Voltage (Notes 5 & 7) 0.51 0.7 Volts Ia = 1000 mA Ty = 100 mA 
i DC Pulse Current Gain (Note 5) 30 60 120 I, = 300 mA Vop= 0.5 V 
Cobo Output Capacitance 25 pF Vos 0 I. = 0 
Nee High Frequency Current Gain (£ = LOOMHz) 2.0 IL. = 500 mA Von 0 
*Planar is a patented Fairchild process. 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 58.3°C/Watt (derating factor of 17.2 mW/°C); junction-to- 
ambient thermal resistance of 291.6°C/Watt (derating factor of 3.43 mW/°C), 


(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 ys_ ; duty cycle = 1%. 

(6) See switching circuit for exact values of Ia, I, 1? I, 9° 

(7) This limit applies for a measurement made 1/4" from the bottom of the case. 
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FAIRCHILD TRANSISTOR 2N3426 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


eee seme 


Symbol : - Characteristic = | Min. Typ. Max. Units - Test Conditions 
Vop(sat) Collector Saturation Voltage | Ot’ «00525 Volts Ig = 10 mA I, = 1.0 mA 
| Vogl(sat) (85°C) Collector Saturation Voltage (Note 5) 0.25 0.5 Volts Io = 300 mA In = 30 mA 
| Vp lsat) Base Saturation Voltage 0.68 0.78 Volts Ig = 10 mA I, = 1.0 mA 
Vpn (sat) . Base Saturation Voltage (Note ‘5) 0.84 1 Volts I, = 100 mA I = 10 mA 
Vip (sat) Base Saturation Voltage (Note 5) 7 12.0 1.3 Volts 1, = 300. mA I, = 30 .mA 
Vax isat) Base Saturation Voltage ( Note 5) 0.9 1.36 OA Volts Ig = 1000 mA In = 100 mA 
lors Collector Reverse Current . | 1.5 100 uA Vor 15 V VEB 0 
Cobo Output Capacitance 6.2 15 pF I. = 0 Von 9.0 V 
6: Input Capacitance | 14.8 25 pF In = 0 Vep= 0.5 V 
BV apo Collector to Base Breakdown Voltage 25 Volts Ta = 500 yA I = 0 
V (sust) Collector to Emitter Sustaining Voltage 12 Volts I = 30 mA I = 0 
CEO Cc B 
(Notes 4 and 5) | 
BV ERO Emitter to Base Breakdown Voltage 4.0 Volts Ip = 100 uA ly = 0 
hep DC Pulse Current Gain (Note 5) 30 50 Ta = 100 mA Vor 0.5 V 
ber DC Pulse Current Gain (Note 5) . 20 45 I, = 10 mA Vor= 0.5 V 


TYPICAL COLLECTOR AND BASE CHARACTERISTICS * ; 


ACTIVE REGION SATURATION REGION 
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wQ ome rie oO 
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Veg - COLLECTOR-EMITTER VOLTAGE - VOLTS Veg > COLLECTOR-EMITTER VOLTAGE - VOLTS | Vee - BASE-EMITTER VOLTAGE - VOLTS 
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| * Single family characteristics on Transistor Curve Tracer. 
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= FAIRCHILD TRANSISTOR 2N3426 _ 


TYPICAL ELECTRICAL CHARACTERISTICS 


DC PULSE CURRENT GAIN 


DC PULSE CURRENT GAIR 
VERSUS COLLECTOR CURRENT 


COLLECTOR REVERSE CURRENT 
VERSUS REVERSE BIAS VOLTAGE 
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COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPERATURE 
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BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 
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STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 
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FALL TIME VERSUS TURN ON 
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STORAGE TIME VERSUS TURN ON 
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FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


REVERSE BIAS VOLTAGE - VOLTS 
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AND TURN OFF BASE CURRENTS 


™ 


V 


SSS 
NINE 


FALL TIME VERSUS TURN ON 
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DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 
BASE EMITTER VOLTAGE 
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RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 
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CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f,) 
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SWITCHING TIME - 
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SWITCHING TIMES VERSUS 
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| IMPROVING | 
FAN-OUT CAPABILITY 


FAIRCHILD wLOGIC ELEMENT 


a oO 


2N342 ert buffer element (Part #900). 


FAN- ott om ne fs 200. 
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FAIRCHILD TRANSISTOR 2N3426 


TYPICAL ELECTRICAL CHARACTERISTICS | 


CHARGE STORAGE 
TIME TEST CIRCUIT 


To Sampling Scope 
Rise Time < 1.0ns 
Input Z ~ 100kQ 


TURN ON AND TURN OFF 
TEST CIRCUIT 


V 
0.1 wav O.1MF 4.0uF 


ee 


1k zy 12 = 
Pulse Width = 100ns veg 
1. OUF To Sam sia ng Scope 
+H ' 47 2 Rise Time < 1.0ns 
, Inpu ee ake 
Pulse Source 100 2 
th sl0ns ob 
ic = 1000 mA, Igy © 100mA, Igo * ~100mA 


HIGH SPEED 
1 AMPERE PULSE SOURCE 


+12V 


TEST CIRCUIT 
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INPUT CURRENT . 
200 mA 
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- 2N3467 - 2N3468 
PNP HIGH-SPEED SATURATED SWITCHES 


DIFFUSED SILICON PLANAR* Il EPITAXIAL TRANSISTORS 


FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N5022 e 2N5023 


GENERAL DESCRIPTION — The 2N3467 and 2N3468 are low power, silicon PNP triode transistors designed 
primarily for high speed saturated switching and for core driving applications. 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-5) outline 


ABSOLUTE MAXIMUM RATINGS (Note 1) $0, } [3° 

Maximum Temperatures | " 

Storage Temperature —65°C to +200°C ee 008 

Operating Junction Temperature +.200°C Plane 

Lead Temperature (soldering, 10 second time limit) +230°C ee 
Maximum Power Dissipation (Notes 2 and 3) 016014. 

Total Dissipation at 25°C Ambient Temperature 1.0 Watt | 

at 25°C Case Temperature 5.0 Watts es 

Maximum Voltages and Current 2N3467 2N3468 Collector 

Vcso Collector to Base Voltage —40 Volts —50 Volts “ht ; 

Vceo Collector to Emitter Voltage (Note 4) —40 Volts —50 Volts 45° A 

Veso Emitter to Base Voltage —5.0 Volts —5.0 Volts ww ae 

lc Collector Current 1.0 Amp 1.0 Amp on i 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 


| . 
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
| 2N3467 2N3468 


Min. Max. Min. Max. TEST CONDITIONS 


SYMBOL CHARACTERISTIC 


Turn On Delay Time (Figure 1) 10 10 Ic = 500 mA Is, = 50mA 
Rise Time (Figure 1) 30 30 lc = 500 mA Is, = 50mA 
| ) Storage Time (Figure 2) 60 60 lc = 500 mA Is, = Ip2 = 50 mA 
| Fall Time (Figure 2) 30 30 lc = 500 mA le: = Inez = 50 mA 
Output Capacitance (f = 100 kHz) 25 25 lE=0 Vos=-—10V 
Input Capacitance (f = 100 kHz) 100 100 lc=0 Vos = —0.5V 
High Frequency Current Gain (f = 100 MHz) 1.75 : Ilc=50mA Vee=10V 
Collector to Base Breakdown Voltage — 40 lo=10vA Ie=0 
Emitter to Base Breakdown Voltage | —5.0 lE=10yvA Ic =0 
Collector to Emitter Breakdown Voltage (Note 5) —40 lc=10mA I =0 
DC Pulse Current Gain (Note 5) 40 lc=150mMA Vee=-—1.0V 
DC Pulse Current Gain (Note 5) 40 lc =500mMA Vee=—1.0V 
DC Pulse Current Gain (Note 5) 40 lc=10A Vee=— 5.0V 
Pulsed Collector Saturation Voltage (Note 5) ; 0. lc =150mA I; =15mA 
Pulsed Collector Saturation Voltage (Note 5) : | lc = 500 mA Is =50mA 
Pulsed Collector Saturation Voltage (Note 5) lc =10A Il, =100mA 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 35°C/Watt (derating factor of 28.6 mW/°C); junction to ambient thermal 
resistance of 175°C/Watt (derating factor of 5.71 mW/°C). 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. . 

(5) Pulse Conditions: length = 300 ws; duty cycle = 1%. 
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Veg sat) 
Veg (Sat) 
Vee (Sat) 


IcBo 


Icex 
let 


Qr 


SYMBOL 


IcBoy 100°C) 


~ CHARACTERISTIC 


Pulsed Base Saturation Voltage (Note 5) 
Pulsed Base Saturation Voltage (Note 5) 
Pulsed Base Saturation Voltage (Note 5) 
Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Base Cutoff Current 

Total Control Charge (Figure 3) 


FIGURE 1 


TURN-ON 
EQUIVALENT TEST CIRCUIT 


-30V_ 


PW = 200ns 
RISE TIME < 2ns 
DUTY CYCLE = 2% 


FIGURE 3 


Q; TEST CIRCUIT 


2N3468 


2N3467 | 
Min. Max. Min. = Max. 
a 1.0 —1.0 
—0.8 —1.2 —0.8 —1.2 
eT: 1.6 

100 100 

15 15 

100 100 

120 120 

6.0 6.0 


UNITS TEST CONDITIONS 


Volt Ic =150mA Ip=15mA 


Volts lc = 500 mA Ip = 50mA 
Volts lc=1.0A Is =100 mA — 
nA Vee = —30V Ie=0 
LA Veg = —30V [c= 0 
nA Ves = —30V Vos = —-3.0V 
nA Vog = —30V Vos = —3.0V 


nC lc =500mA [Is =50mA 


FIGURE 2 


‘ TURN-OFF 
EQUIVALENT TEST CIRCUIT 


-30V 


SCOPE 


+3V 


2<t;< 500us 
to < 5ns - 
t3>1lus 


DUTY CYCLE = 2% 


Vec =-30V_ 


DUTY CYCLE = 2% 
1800 


AV 600 pF MAX 


-10V i - 
aa ~ 10us | 
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 2N3485 - 2N3486- 2N 


3485A - 2N3486A_. 


PNP HIGH-SPEED SWITCHES AND CORE DRIVERS 


SILICON PLANAR EPITAXIAL TRANSISTORS 


FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N3502 THROUGH 2N3505 


GENERAL DESCRIPTION — These PNP Silicon Planar Epitaxial Transistors are designed 


primarily for high-speed saturated switching and core driver applications. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature 


Operating Junction Temperature 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature 


at 25°C Free Air Temperature 


Maximum Voltages and Current 


VcBo Collector to Base Voltage 
VoKo Collector to Emitter Voltage 
VEBO Emitter to Base Voltage 

To Collector Current 


2N3485 


Characteristic Min. 


DC Pulse Current Gain (Note 5) 
DC Current Gain 
DC Current Gain 
DC Current Gain 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 


Collector Saturation Voltage 
(pulsed, see Note 5) 


Collector Saturation Voltage 
(pulsed, see Note 5) 


Base Saturation Voltage 
(pulsed, see Note 1) 


Base Saturation Voltage 
(pulsed, see Note 1) 


Turn-on Delay Time (see Fig. 
Rise Time (see Fig. 1) 
Storage Time (see Fig. 2) 
Fall Time (see Fig. 2) 
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Max. 


-65°C to +200°C 
200°C Maximum 


(Notes 2 and 3) 
(Notes 2 and 3) 


(Note 4) 


(Note 2) 


2N3485A 


Min. 


Max. 


2N3485 
2N3486 


-60 Volts 
-40 Volts 
-5.0 Volts 
600 mA 


2N3 486 


Min. 
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Max. 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-46) outline 


2N3485 

2N3486 
2N3485A 
2N3486A 


2.0 Watts 
0.4 Watt 


2N3485A 
2N3486A 


.036 .028 


-60 Volts 
-60 Volts 
-5.0 Volts 
600 mA 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 


2N3486A 


Min. Max. Units Test Conditions 


<< < < << 
CO £3 2 to | 
Ame & Fi 


Q 
ry 


—_ 
Ww 
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N3485 2N3485A _ 2N3486 2N3486A 
Characteristic — | Min. Max. Min. Max. Min. Max. in.. , Test Conditions 
High Frequency Current Gain 
(f = 100 Mc) 
Collector Cutoff Current 
(150°C) Collector Cutoff Current 


Collector Reverse Current 


CBO 


CBO 


Base Current 


Open Circuit Output Capacitance 
~  (f = 100 Kc) 


Open Circuit Input Capacitance 
(f = 100 Kc) 


Collector to Base Breakdown -60 10 
Voltage 


‘Collector to Emitter Sustaining -40 = 10 
Voltage (Notes 4 and 5) (pulsed) 


Emitter to Base Breakdown Voltage -5.0 , ‘ ‘ = 10 


NOTES: 


(1) 


(2) 


(3) 


(4) 
(5) 


These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 87.5°C/Watt (derating factor of 11.4mW/°C); junction-to- 
ambient thermal resistance of 438°C /Watt (derating factor of 2.28 mW/°C). 


Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4, 
Pulse Conditions: length <300 psec; duty cycle < 2%. 


FIGURE 1 
TEST CIRCUIT FOR DETERMINING DELAY TIME AND RISE TIME 


-30 
INPUT 


Z, = 502 
“0 

PRF = 150 PPS oY 

Rise time < 2nsec To oscilloscope 


0 Rise time < 5nsec 

| | Zin = 10MQ 
-16V 50 , 
a = nsec 


FIGURE 2 
TEST CIRCUIT FOR DETERMINING STORAGE TIME AND FALL TIME 


I5V -6 

INPUT 

Zp = 202 

PRF = 150 PPS . 

Rise time < 2nsec To oscilloscope 
0 Rise time < 5nsec 

Zin = 10 MQ 

-30V 


= nsec 
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_ These PNP silicon PLANAR epitaxial transistors are designed for digital and analog applications at current 


| levels up to 500 milliamperes. Their high beta, high fn at high current, high LVoro: and low noise figure 


2N3502 * 2N3503 * 2N3504 * 2N3505 
~PNP HIGH CURRENT SWITCHES 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 


make them ideal for use as line drivers, memory applications and low-noise amplifiers. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures 


Storage Temperature 


Operating Junction Temperature 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature 


Maximum Voltages and Current 


CBO 
CEO 


ELECTRICAL 


Symbol 


Collector to Base Voltage 
Collector to Emitter Voltage (Note 4) 
Emitter to Base Voltage 


Collector Current (Note 2) 


(Notes 2 & 3) 
at 25°C Free Air Temperature (Notes 2 & 3) 


2N3502 
2N3503 


3.0 Watts 
0.7 Watt 
2N3503 
2N3505 
-60 Volts 
-60 Volts 
-5.0 Volts 
600 mA 


-~65°C to +200°C 
200°C Maximum 


CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N3503 
2N3505 


Characteristic 


DC Current Gain 
DC Current Gain 
DC Current Gain 
DC Pulse Current Gain 
DC Pulse Current Gain 
DC Pulse Current Gain 
DC Pulse Current Gain 


Base Saturation Voltage 
(Pulsed, see Note 1) 


Base Saturation Voltage 
(Pulsed, see Note 1) 


Collector Saturation Voltage 
(Pulsed, see Note 1) 


Collector Saturation Voltage 
(Pulsed, see Note 1) 


High Frequency Current Gain 
(f = 100 mc) 


Collector to Emitter Sustaining Voltage 
(Notes 4 and 5) 


Turn On Time 
Turn Off Time 


(Note 6) 
(Note 6) 


Typ. 


Max. 


Min. 


2N3502 
2N3504 


Typ. Max. Units 


— ot ot Oo 
aanga 


—=—— = “eet 


QaQaQa0a«;+a 


— 
Q 


Io 


Io 


xe 


Conditions 
10 yA 
100 yA 
1.0 mA 
10 mA 
150mA 
500 mA 
590 mA 
50 mA 


150mA 
50 mA 
150mA 
50 mA 
= 10 mA 
(pulsed) 


w 300 mA 
= 300 mA, 
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PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-5) outline 


370 

1 r 335 DIA 
125 
008 

aE 

Be 

15 MIN, 


|_| 


016 DIA | 


Base 
lead No 2 


Emitter 
lead No 1 


2N3504 
2N3505 


1.3 Watts 


0.4 Watt 


034 


034 045 
028 029 


2N3502 
2N3504 


-45 Volts 
-45 Volts 
-5.0 Volts 
600 mA 


NOTES: Alf dimensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 


2N3502 e 2N3503 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-18) outline 


F 


Mt 


O19 
016 DIA. 


i 
036 028 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 


2N3504 ¢ 2N3505 


2 
Be 
i 

BS 


aN SRA 


SEMICONDUCTOR 
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ge 


Be 


2N3503 2N3502 


we 2N3505 2N3504 
Characteristic in. , ax. Min, = Typ. 


DC Pulse Current Gain 


Collector Reverse Current 


eal 
Q 


< on 


Collector Reverse Current 


Q 


= 
Q 


Collector to Base Breakdown Voltage 


— em 
Qa «8 
wt. 


Emitter to Base Breakdown Voltage 
Output Capacitance 


Emitter Transition Capacitance 


= = -— mt 
QQ fF 
Py 
wo 


Noise Figure (Note 7) 
Topo(t! 50) Collector Cutoff Current 
Topo(tl 50) Collector Cutoff Current 


mia a a 
a 
le | 


oa 
S ty 


Vor (sat) Collector-Saturation Voltage 
(Pulsed, see Note 5) 


Vor (sat) Base-Emitter Saturation Voltage 
(Pulsed, see Note 5) 


mnt 
Loom! 


TYPICAL COLLECTOR AND BASE CHARACTERISTICS* 


ACTIVE REGION | | 7 SATURATION REGION | DC PULSED CURRENT GAIN 


VERSUS COLLECTOR CURRENT 


ee ESSE 
i Aero: ae ee : ' 
: z au cen | | fa [ee Coble pen 
os : (ene a SCIATICA 
: 2 (4260S ae TM Tt |g ees 
: : ot te 8 I Ts eC IN Wh 
Ei 7) 4622 eee eee ||) Pe ei Chics CNY 
3 5 Vit | beer) se LI a CE ET | oe ® ALICE HAT Tt Sui 
orn =F anh = A! rT IM 
i 2 gt PAT EET | af LL TT TT eerie 
— } 60 iP 
ee eeraca 5) a ee PCLT 
Vi eT CT) 


Wess COLLECTOR EMITTER VOLTAGE - VOLTS Vee ~ BASE EMITTER VOLTAGE - VOLTS ike COLLECTOR neees mA 


PULSED COLLECTOR SATURATION 
VOLTAGE VERSUS COLLECTOR 
CURREN 


20 | 500 5 0.5 : 
. GVAVA Ea ae ee aaa eae aes TH 
ve ; aa ‘ ee 7 
aS 7 -T = 8 MY 
WA 2 ee Paes : HHH BNYY 
27 re <" = = aes S02 DY 
ae 4 Ce VITA : Jeo ed, F = y 
he — had 
an Cae Sealine: ere ch 8 as Z 
= 3 SC2“arar seas e - Ea rs. SC a RR i CS Ba RRR CN 7 SN 
O74 } 3 Lt] 5 Se 
Crs § ce ee Eee 
ee, ee j e ee IAP ac Oe Eee? a a OR 
& -8.0f> —- 3: See i? an oe Oe el | | 
aoe TI lo ——- 
3 ‘ 8 Pale cad <8 ae tee an a Oe ee ee ee al 
i ls are Ht Er 
> 49 _ = =. ft) Sigg iP 4+ 0 tt. ET 
oO ° 
(coi fo oa Dive oe a i a al Hh Pslesle isle! 22 | 
ee | ae) 2a ¥ on 
0 0 “0.4 1,2 -2.0 0 “0.4 1.6 20 6 71 -500 
Vee 7 COLLECTOR EMITTER VOLTAGE - VOLTS Vee” a EMITTER VOLTAGE - ak : Vee 7 BASE ee aanadi VOLTS Ic - COLLECTOR CURRENT - mA 


PULSED BASE SATURATION 
VOLTAGE VERSUS COLLECTOR 
CURRENT 


ranch ty | ty 
‘ Sy 


I¢ - COLLECTOR CURRENT - mA 
Ic ~ COLLECTOR CURRENT - mA 
Ic > COLLECTOR CURRENT - mA 


Vpglsat) - BASE - EMITTER SATURATION VOLTAGE - VOLTS 


ry 


-2.0 ; - : F 5 “1. 
_ ms COLLECTOR EMITTER VOLTAGE - VOLTS Veg ~ COLLECTOR EMITTER \ VOLTAGE VOLTS Ver - BASE EMITTER VOLTAGE - VOLTS Ie ~ COLLECTOR CURRENT - mA 


* Single family characteristics on Transistor Curve Tracer. 
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__ FAIRCHILD TRANSISTORS 2N3502 ¢ 2N3503 *2N3504 *2N3505 


— TYPICAL ELECTRICAL CHARACTERISTICS 


| INPUT AND OUTPUT | 
COLLECTOR REVERSE CURRENT COLLECTOR REVERSE CURRENT CAPACITANCES VERSUS CONTOURS OF CONSTANT GAIN 
VERSUS REVERSE BIAS VOLTAGE VERSUS AMBIENT TEMPERATURE REVERSE BIAS VOLTAGE BANDWIDTH PRODUCT (f;) 


Re 
we Lae 
“CP 


‘p 
WN, 
» vay 


we EIA 
CIA 


‘s ae Jo E 
Zz s a +4 4 5.0 
5 s || : 5 Coreen a 
: == SS os 2 CORCCN 
: on Seah. =o LIN 7h 
es - | fee —| | | é 8.0 os “1.0 \ W /\ / 
S S ae aia GSS oo 
: Beas CHAS Ona 
: S01 ee LE EN LTT erg ea 
: 2 ee SSI 
; sts TS LL Ps 
| al ee ae ee 
0 -10 -20 -30 40 -50 -60 p) -0.1 1.0 -10 -50 -0.1 -1.0 “10 -100 -500 
Vee ~ COLLECTOR TO EMITTER VOLTAGE - VOLTS Ta 7 AMBIENT TEMPERATURE - °C REVERSE BIAS VOLTAGE - VOLTS le - COLLECTOR CURRENT - mA 
DELAY TIME VERSUS TURN ON 
SWITCHING TIMES VERSUS SWITCHING TIMES VERSUS RISE TIME VERSUS COLLECTOR BASE CURRENT AND REVERSE 


COLLECTOR CURRENT AMBIENT TEMPERATURE AND TURN ON BASE CURRENTS BASE EMITTER VOLTAGE 


as 
) 


Io + 300mA /| 


sot A AT EV 
L_ UL UATTE T 
vo V7 
a eee 
A LATA 7 
| EH Ee 
CEP 


-1.0 -2.0 0 
Ty ~ AMBIENT TEMPERATURE - °C Hc ~ COLLECTOR CURRENT - mA IB - TURN ON BASE CURRENT - mA 


w 
o 


SWITCHING TIME - nsec 
SWITCHING TIMES - nsec 


'B, TURN ON BASE CURRENT - mA 
u © 
NA 


zy, 
Lt ATTA 


Vaeio) ~ REVERSE BASE - EMITTER VOLTAGE - VOLTS 


j 


Ie - COLLECTOR CURRENT - m 


> 


| NOISE FIGURE VERSUS 
STORAGE TIME VERSUS TURN ON STORAGE TIME VERSUS TURN ON STORAGE TIME VERSUS TURN ON SOURCE RESISTANCE 
AND TURN OFF BASE CURRENTS AND TURN OFF BASE CURRENTS AND COLLECTOR CURRENT 


: Hemet A Att ba 
: my, ee Ulver) . 
: : By, 7 LITA, : WA 
a w 5 \ TA A ON 
ee 
0 -20 -& -60 -80 
ry ~ TURN ON BASE’ CURRENT - mA 'B - TURN ON BASE CURRENT - mA 
FALL TIME VERSUS TURN ON FALL TIME VERSUS TURN ON FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS ~ AND TURN OFF BASE CURRENTS AND TURN OFF BASE CURRENTS 
-10 : : 20 


ok EL 
voce UTE 
TTL 
UIT TEE 
UTE AV 
CUT T/L 
UIA AL 
ONLI A 
CUTE 
UT SST 
14 = =610 0 Sto ot 
f - FREQUENCY -me 


Ic 
Ve 
Rg 


fe 
°o 


Ig, - TURN OFF BASE CURRENT - mA 
Ig, ~ TURN OFF BASE CURRENT - mA 
NF - NOISE FIGURE - db 


IB, ~ TURN OFF BASE CURRENT ~ mA 


& 
Qo 


fon) 


.0 4.0 -6.0 -8.0 -10 
'g, - TURN ON BASE CURRENT - mA IB, ~ TURN ON BASE CURRENT - mA 
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CHARACTERISTICS RELATIVE TO VALUE AT lg = 10mA 
= 
we 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor may be impaired. 
(2) These are steady state limits. 


(3) These ratings give a maximum junction temperature of 200°C andjunction-to-case thermal resistance of 58.3°C/Watt (derating factor of 17.2 mW/°C) 
for the 2N3502 and 2N3503, and 146°C/Watt (derating factor of 6.85mW/°C) for the 2N3504 and 2N3505; junction-to-ambient thermal resistance 
of 250°C /Watt (derating factor of 4.0 mW/°C) for the 2N3502 and 2N3503, and 438°C /Watt (derating factor of 2.28 mW/ po bo the 2N3504 and 2N3505. 


(4) Rating refers to ahigh-current point where collector -to- emitter voltage is lowest. 
(5) Pulse Conditions: 
(6) See switching circuit for exact values of Iu, Ii? and I59° 
= 10K2. 


(7) f = 1.0Ke;R 


NITY 
NE aie 


So ae 


S 


NUE i TT 


® 


tik Zt) 


“SMALL SIGNAL CHARACTERISTICS 


mel AA 
ve an 
ri 


CHARACTERISTICS RELATIVE TO VALUE AT Veg * 10 VOLTS 


Characteristics 


Input Resistance 


Output Conductance 


Voltage Feedback Ratio 


Small Signal Current Gain 


-20 


Veg ~ COLLECTOR EMITTER VOLTAGE - VOLTS 


(f = 1kc) 


Ton and Tors TEST CIRCUIT 


LU 


PULSE GENERATOR 


Vin = -9V 

ty, te S6nsec 
_ P.W. = 0.5usec 

Zin = 50Q 


length = 300 usec; duty cycle = 1%. 
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-30V 


= 25°C 


CHARACTERISTICS RELATIVE TO VALUE AT Ty 


Vout 
TO SAMPLING 
OSCILLOSCOPE 
ty <1nsec 
Zin 20.1MQ 


The factory should be consulted on applications involving pulsed or low duty cycle operations. 


PT ANN 


LWINEINE 


2N3647 ° 2N3648 
NPN HIGH — SPEED SATURATED SWITCH 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 


GENERAL DESCRIPTION’ - The. 2N3647 and 2N3648 are NPN diffused silicon Planar epitaxial 


transistors designed primarily for high speed saturated switching and memory applications. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 
-65°C to +200°C 


200°C Maximum 
240°C Maximum 


Storage Temperature 
Operating Junction Temperature 


Lead Temperature (Soldering, 10 sec time limit) 


Maximum Power Dissipation (Notes 2 and 3) 


Total Dissipation at 25°C Case Temperature 2.0 Watts 
at 25°C Ambient Temperature 0.4 Watts 
| Maximum Voltages and Current 2N3647 2N3648 
| 
| VocBo Collector to Base Voltage 40 Volts 40 Volts 
| Vcro Collector to Emitter Voltage (Note 4) 10 Volts 15 Volts 
| VeBo Emitter to Base Voltage 6 Volts 6 Volts 
| Io Collector Current 500 mA 500 mA 
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
2N3647 2N3648 
Symbol | Characteristic Min. Max. Min. Max. Units 
her DC Pulse Current Gain (Note 5) 25 150 30 120 
her DC Pulse Current Gain (Note 5) 20 25 
hop DC Current Gain 12 15 
her DC Pulse Current Gain (Note 5) 15 
her DC Pulse Current Gain (Note 5) 12 
h g(-55°C) DC Pulse Current Gain (Note 5) 12 
Voz (sat) Pulsed Collector Saturation Voltage 0.25 0.25 Volts 
(Note 5) 
Vop(sat) Pulsed Collector Saturation Voltage 0.4 0.4 Volts 
(Note 5) 
Vag lsat) Pulsed Collector Saturation Voltage 0.6 Volts 
(Note 5) | 
Voz (sat) Pulsed Collector Saturation Voltage , 0.8 Volts 
(Note 5) 
Vip (sat) Pulsed Base Saturation Voltage 0.8 0.8 Volts 
(Note 5) 
Vp p(sat) Pulsed Base Saturation Voltage 0.8 1.0 0.8 1.0 Volts 
(Note 5) 
Vp (sat) Pulsed Base Saturation Voltage 1.15 Volts 
(Note 5) 
Va plsat) Pulsed Base Saturation Voltage 1.5 Volts 
(Note 5) 


— 
Q 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-46) outline 


(036 


‘028 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 


Collector internally connected to case 


Package weight is 0.36 gram 


Test Conditions 


150 
10 
1.0 
300 
900 
-150 
10 


150 
300 
500 
10 
150 
300 


500 


mA 
mA 
mA 
mA 
mA 
mA 
mA 


mA 
mA 
mA 
mA 
mA 
mA 


mA 


1.0 


1.0 
1.0 
1.0 
1.0 
1.0 
1.0 


15 


30 


50 


1.0 


15 


30 


50 


FAIRCHILD 
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SEMICONDUCTOR 
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2N3647 2N3648 


Characteristic. = Min. Max. Min. Max. Units 
ee High Frequency Current Gain  —_3«5 4.5 ij. ae A Vee 10 
(f = 100 MHz) . . 
C ais Output Capacitance 4.0 4.0 pf La = Vop = 10 V 
Ciro - Input Capacitance Fags (8.0 8.0 pi Tg = Ves = 0.5 V 
loRx _ Collector Reverse Current = 25 25 nA Vor = 10 V Ves = 1.0 V 
C) | Collector Reverse Current 50 50 pA Vor = 10 V Vep = 10 V 
TBL Base Current | 25 25 nA Vor = 10 V VER = 1.0 V 
BVoRo Collector to Base Breakdown Voltage 40 40 Volts In = 10 pA I = 0 
Vero Sust) Collector to Emitter Sustaining 10 15 Volts To 10 mA I, = 0 
Voltage (Notes 4 and 5) (pulsed) 
BVERO Emitter to Base Breakdown Voltage 6.0 6.0 Volts In = 0 Ip = 10 yA 
ta Turn-On Delay Time (see Fig. 1) | 10 8.0 nsec lug = 150 mA Ini 7 15 mA 
t. Rise Time (see Fig. 1) 12 10 nsec lug = 150 mA Ini = 15 mA 
ton Turn-On Time (see Fig. 1) 20 16 nsec lug = 150 mA Ip1 = 15 mA 
t. | | Storage Time (see Fig. 2) 16 12 nsec Tag = 150mA, Ibi 15mA, T39 = -15mA 
t, Fall Time (see Fig. 2) 12 8.0 nsec Tag = 150 mA, I, 4, 715 mA, Ino =-15mA 
tore | Turn-Off Time (see Fig. 2) 25 18 nsec Tag = 150 mA, 1317 15mA, T3927 -15mA 
Qn Total Control Charge | 0.3 0.3 ncoul | In = 150 mA Ib1 = 15 mA 
h ‘Small Signal Current Gain 20 150 20 150 I = 1.00 mA V = 10 V 
fe C CE 
(f = 1 kHz) 
ho; ‘Voltage Feedback Ratio : 25 25 x1074 I. = 1.0 mA V = 10 V 
re . C CE 
(f{ = 1 kHz) 
ie Input Impedance (f = 1 kHz) 0.6 4.5 0.6 4.5 KQ In = 1.0 mA Vor = 10 V 
Doe Output Admittance ({=1kHz) | 10. 100 10 100 jymho In = 1.0 mA Vor = 10 V 
SWITCHING TIME EQUIVALENT TEST CIRCUITS 
300 nsec ; 
| Duty Cycle = 2% 
+15.8V — R 
¥ 1KQ 
IN =P Cy*<20pf 
peace | 
Oscilloscope rise time <1 nsec = 
FIGURE 1 DELAY AND RISE TIME 
” ty ie <t, <500 usec 
415.8V — Duty Cycle = 2% 
OV 
ao -14V 
S <2nsec 
Oscilloscope rise time s 1 nsec 
FIGURE 2 STORAGE AND FALL TIME 
*C, is total shunt capacitance of oscilloscope and test fixture. 
*Ro includes oscilloscope resistance. 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits.: The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 87.5°C/watt (derating factor of 11.43 mWw/ °C); 
junction to ambient thermal resistance of 437°C/watt (derating factor of 2. 29 mW/°C). 


(4) Rating refers to a high-current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 psec; duty cycle <2%. 
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2N3665 *° 2N3666 
NPN GENERAL PURPOSE AMPLIFIER AND SWITCH 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 


GENERAL DESCRIPTION - The 2N3665 and 2N3666 are NPN Diffused Silicon Planar Epitaxial 

Transistors designed primarily for general purpose amplifier and switching applications. They PHYSICAL DIMENSIONS 
-- . h 

feature high voltage, low output capacity and a useful beta over a wide current range. Sebee Rou care 


.370 
"335 DIA. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature -65°C to +200°C 
Operating Junction Temperature 200°C Maximum 
Lead Temperature (Soldering, 10 sec. time limit) 300°C Maximum 


Maximum Power Dissipation (Notes 2 and 3) 


Total Dissipation at 25°C Case Temperature 5.0 Watts 
Maximum Voltages and Current ‘028 029 
VoRo Collector to Base Voltage 120 Volts 3 en ate el ae 
| CEO Collector to Emitter Voltage (Note 4) 80 Volts 
| VERO - Emitter to Base Voltage 10 Volts 
To Collector Current 1.0 Amp 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N3665 2N3666 


Characteristic Min. Max. Min. Max. i Test Conditions 


— 


=S = S| OS 
QaQaaqaaana 


DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
Base Saturation Voltage (Note 5) 


<<< < 
a. O 
"mH 


QD 
es) 


Base Saturation Voltage (Note 5) 
Collector Saturation Voltage (Note 5) 


nl on EE oe | 
www Ww 


Cc 
Cc 


Collector Saturation Voltage (Note 5) 


— a 


Q 
< 
QD 


High Frequency Current Gain 
= 20 MHz) 


Open Circuit Output Capacitance 


Open Circuit Input Capacitance 
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IRCHILD TRANSISTORS 2N3665 © 2N36 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N3665 2N3666 


- Characteristic Min. Max. Min. Max. Units Test Conditions 


Collector Reverse Current 
Collector Cutoff Current 
(150°C) Collector Cutoff Current 


Base Reverse Current 


< 
QD 
3] 


<j 
QO 
ee) 


< 
QQ 
tw 


“CBO 


EBO Emitter Cutoff Current 


BV Collector to Base Breakdown 
CBO Voltage 


ee. 
AOa6 
ms 


(sust) Collector to Emitter Sustaining | | | 
Voltage (Notes 4 and 5) 


BV ERO Emitter to Base Breakdown Voltage 


BVorr Collector to Emitter Breakdown | 10 mA R 
Voltage (Notes 4 and 5) 


| | an + tore Total Switching Time ‘ : (See Fig. 1) 


Vcro 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2). These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 35°C/watt (derating factor of 28.6 mW/°C). 
(4) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 


(5) Pulse Conditions: length = 300 psec; duty cycle = 1%. 


SWITCHING CIRCUIT 


+22.5 Volts 


220 Ohms 


To oscilloscope 
Rise Time = 0.1 ysec 
Input Z = 1 MQ 


2 psec 


+20 V 
1200 Ohms 


Rise time of input pulse = 0.1 psec 
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2N3671- 2N3672-2N3673 
PNP HIGH-SPEED SWITCHES AND CORE DRIVERS 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 


FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N3502 e 2N3503 


PHYSICAL DIMENSIONS : PHYSICAL DIMENSIONS PHYSICAL DIMENSIONS 
in accordance with in accordance with in accordance with 
JEDEC (TO-5) outline JEDEC (TO-18) outline JEDEC (TO0-46) outline 


370 _ 230 
335°": 195... [7 ot '309 DIA. 


ect ead 


Seating Bs 
Plane 


Collector 


Collect ae ZZ : 
ollector 
Lead No 3 we 
.046 048 


.036 .028 : 
.028 .029 NOTES: All dimensions in inches 


NOTES: All dimensions tn inches 
Leads are gold plated kovar 


NOTES: All dimensions in inches Leads are gold-plated kovar 
Leads are gold-plated kovar Collector internally connected to case Collector internally connected to case 
Collector internally connected to case 


2N3671 2N3672 2N3673 


GENERAL DESCRIPTION -The 2N3671, 2N3672 and 2N3673 are PNP silicon Planar epitaxial transistors designed primarily for high-speed saturated 


switching, line drivers and memory applications. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature -65°C to +200°C 


Operating Junction Temperature 200°C Maximum 
Maximum Power Dissipation (Notes 2 and 3) 2N3671 2N3672 2N3673 

Total Dissipation at 25°C Case Temperature 3.0 Watts 1.8 Watts 3.0 Watts 

at 25°C Ambient Temperature 0.6 Watt 0.4 Watt 0.35 Watt 

Maximum Voltages and Current . 

VcBo Collector to Base Voltage -60 Volts 

Vo EO Collector to Emitter Voltage (Note 4) -50 Volts © 

VeRO Emitter to Base Voltage -5.0 Volts 

In Collector Current (Note 2) ~ 600 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
Characteristic Test Conditions 


DC Pulse Current Gain (Note 5) 
DC Current Gain 
DC Pulse Current Gain (Note 5) 
DC Current Gain 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 


FAIR CrRIIL.D 
as 


ee 
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Characteristic - : in, | i Test Conditions 


Vop (sat) Pulsed Collector Saturation Voltage (Note 5) -0.4 Volts — In = 150 mA I, => 15 mA 
Von (sat) Pulsed Collector Saturation Voltage (Note 5) ro: Volts 1, = 500mA I, = 50 mA 
Vp pleat) Pulsed Base Saturation Voltage ' (Note 5) ~1.3 Volts In = 150 mA In = 15 mA 
Vp pst) Pulsed Base Saturation Voltage © (Note 5) -2.6 Volts — In = §00 mA I, = 50 mA 
ty -_ Turn-On Delay Time (See Figure 1) _ a 10 ns Ing = 150 mA Int = 15 mA 
foe Rise Time | (See Figure 1) ° | oo 40 ns Ing = 150 mA T51 = 15 mA 
t 2° Storage Time (See Figure 2) 80 ns | lug = 150 mA, Tp = 15 mA, 
. : | | I39 = -15 mA 
t, | Fall Time (See Figure 2) — a 30 ns lag = 150 mA, 31 = 15 mA, 
| | Ino = -15 mA 
on Turn On Time (See Figure 1) | 45 ns lug = 150 mA | Ip = 15 mA 
off _ Turn Off Time (See Figure 2) 100 . ns Tug = 150 mA I51 = 15 mA 
| T3909 = -15 mA 
he, High Frequency Current (f = 100 MHz) 2.0 In = 50 mA Vor =-20 V 
Ingo Collector Cutoff Current | 10 nA Ip = 0 Von = 750 V- 
Top (150°C) Collector Cutoff Current | 10 LA I, = 0 Vem = 759 V 
lorx colector Reverse Current | 50 nA Vo E -30 V VBE = +0.5 V 
I, ; Base Current | 50 nA Vor = 380 V Ven 710-5 Vo 
Cc She Output Capacitance 9.0 | pF I = 0 Vop =-10 V 
C ibo Input Capacitance 30 pF Io = 0 Ves = -2.0 V 
CBO Collector to Base Breakdown Voltage ~60 Volts In = 10 wA I. — = 0 
Vo Ko (ust) Collector to Emitter Sustaining Voltage -50 : Volts In = 10 mA : I, = 0 
(Notes 4 and 5) | (pulsed) 
BVEBO Emitter to Base Breakdown Voltage ~5.0 Volts In = 0 IF 10 yA 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations, 


(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 58.3°C/watt (derating factor of 17.2mW/°C); junction to 
ambient thermal resistance of 292°C/watt (derating factor of 3.43 mW/°C) for the 2N3671. Junction to case thermal resistance of 97.3°C/watt (derating factor of 
10.3 mW/°C) junction to ambient thermal resistance of 437°C/watt (derating factor of 2.28mW/°C for the 2N3672. Junction to case thermal resistance of 58.3° aa 
(derating factor of 17.2mW/°C); junction to ambient thermal resistance of 500°C/watt (derating factor of 2.0mW/°C). 


(4) Rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 usec; duty cycle = 1%. 


-30V 


FIGURE 1 INPUT 

Zo = 500 

PRF = 150 PPS | | 

Rise Time <2 nsec Sampling Oscilloscope 
Zin £500 
Rise Time <1 nsec 


-16V 


K— 200 ns 


FIGURE 2 INPUT 
—6 £9 = 502 © 
PRF = 150 PPS 
Rise Time <2 nsec Sampling Oscilloscope 
Zin <50Q 


Rise Time <1 nsec 
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2N3678 
NPN HIGH SPEED SATURATED SWITCH 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 


FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N3300 


GENERAL DESCRIPTION - The 2N3678 NPN silicon Planar epitaxial transistor is designed for 


high current switching applications at levels to 800 milliamperes. It has excellent power dissi- 


pation capability, low saturation voltage at high current levels, and low leakage current at ee ee 
| 
elevated temperature. These characteristics allow stable operation over a wide temperature JEDEC (TO-5) outline 


range. . 370 DIA. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature -65°C to +200°C 019 


DIA. 
Operating Junction Temperature | +200°C Maximum = 
Lead Temperature (Soldering, 60 sec. time limit) | +230°C Maximum 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 4.0 Watts 
at 25°C Ambient Temperature (Notes 2 and 3) 0.8 Watt 
Maximum Voltages 
VaBo Collector to Base Voltage 75 Volts ae 
Vo EO Collector to Emitter Voltage (Note 4) 55 Volts 
VEBO Emitter to Base Voltage 6.0 Volts 
To Collector Current 800 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Characteristic in. Test Conditions 
DC Pulse Current Gain (Note 5) In Vor 
DC Pulse Current Gain (Note 5) In Vor 
DC Current Gain In Vor 
DC Pulse Current Gain (Note 5) Ia Vor 
DC Current Gain In Vor 
DC Pulse Current Gain (Note 5) In Vor 
Vop(sat) Pulsed Collector Saturation Voltage (Note 5) I C Ip 
Voplsat) Pulsed Collector Saturation Voltage (Note 5) I c Ip 
Vp (sat) Pulsed Base Saturation Voltage (Note 5) I C I B 
Vor lsat) Pulsed Base Saturation Voltage (Note 5) In ly 
lopo Collector Cutoff Current Le V 
Topo (150°C) Collector Cutoff Current Le V 
Additional Electrical Characteristics on page 2 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 43.8°C/watt (derating factor of 22.8 mW/°C); junction 
to ambient thermal resistance of 218.7°C/watt (derating factor of 4.57 mW/°C). 


(4) This rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length <300 psec; duty cycle <1%. 
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


- Symbol Characteristic 


Collector Reverse Current 
Base Current 
Emitter Cutoff Current 


EBO 


BVapo - 


Vo Fo fsUst) | 


Collector to Base Breakdown Voltage 


Collector to Emitter Sustaining Voltage 
(Notes 4 and 5) 


Emitter to Base Breakdown Voltage 
High Frequency Current Gain (f = 100 MHz) 
Open Circuit Output Capacitance 
-Open Circuit Input Capacitance 
Delay Time (see Fig. 1) 


Rise Time (see Fig. 1) 
Storage Time (see Fig. 2) 
Fall Time (see Fig. 2) 


Total Switching Time (see Fig. 3) 


Units Test Conditions 


nA 


= 10 
(pulsed) 


10 
20 


FIGURE 1. Saturated turn-on switching-time test circuit 


GENERATOR 


Rise Time <2 nsec 
ZiN = 509 


0 nsec 


FIGURE 2. Saturated turn-off switching-time test circuit 


GENERATOR 
Rise Time <2 nsec 

a Q 
- IN is © 6V (ADJUST FOR 150 mA) 
30V 

200 6 372 
OUTPUT OSCILLOSCOPE 
0 C Zn >100 KQ 
Cw 12 pf 


Rise Time< 5 nsec 


30V (ADJUST FOR 150 mA) 
200 2 | 


OUTPUT 
OSCILLOSCOPE 


ZN >100 K2 
Cin < 12 pf 
Rise Time < 5 nsec 


FIGURE 3. Non-saturated switching-time test circuit 


GENERATOR | 
Rise Time < 2 nsec 


OUTPUT OSCILLOSCOPE 
° ® 

Zin > 100 KQ 

| . Cin £12 pf 

“Y 1K,5W Rise Time < 5 nsec 


ON gramad_} 
IN914 \__50y 
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2N3700-2N3701 


NPN HIGH FREQUENCY IF-RF AMPLIFIER | 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 


GENERAL DESCRIPTION - The 2N3700 and 2N3701 are NPN diffused silicon Planar epitaxial 
transistors designed primarily for high frequency applications in IF-RF amplifier circuits. 
The Planar structure provides low saturation voltage at high collector currents and low leakage 


PHYSICAL DIMENSIONS 
in accordance with 


current over a wide range of temperature and bias conditions. Useful frequency range: DC to JEDEC (TO-18) outline 


100 MHz. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 
Storage Temperature 


Operating Junction Temperature 


Lead Temperature (Soldering, 60 sec. time limit) 


Maximum Power Dissipation (Notes 2 and 3) 


Maximum Voltages and Current 


VcBo Collector to Base Voltage 
Vo EO Collector to Emitter Voltage 
VERO Emitter to Base Voltage 

Io Collector Current 


‘ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Total Dissipation at 25°C Case Temperature 
at 100°C Case Temperature 


at 25°C Ambient Temperature 


Characteristic 


DC Pulse Current Gain 
DC Pulse Current Gain 
DC Pulse Current Gain 
DC Pulse Current Gain 
DC Pulse Current Gain 
FEt55°C) DC Pulse Current Gain 


Var lsat) Pulsed Base Saturation Voltage 

Vop(sat) Pulsed Collector Saturation Voltage (Note 5) 

Vopl(sat) Pulsed Collector Saturation Voltage (Note 5) 
High Frequency Current Gain (f = 20 MHz) 
Small Signal Current Gain (f = 1 KHz) 


Output Capacitance 


Input Capacitance 


(Note 
(Note 
(Note 
(Note 
(Note 
(Note 


9.0 


.195 
"17g DIA. 


.030 
MAX. 


Seating = 


-65°C to +200°C 
200°C Maximum 
300°C Maximum 


1.8 Watts 
1.0 Watt 
0.5 Watt 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Coltector internally connected to case 
Package weight is 0.43 gram 


140 Volts 
(Note 4) 80 Volts 
7.0 Volts 
1.0 Amp. 


2N3700 2N3701 
Min. A Min. Max, Units Test Conditions 


QaaQaaQ 0 
Am BF 
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N3700 2N3701 | 
Symbol | Characteristic Min. Max. Min. Max. Units = ~—~—‘*‘ Test Conditions 


Collector-Base Time Constant (f = 4 MHz) 
Collector Cutoff Current 
(150°C) Collector Cutoff Current 


Emitter Cutoff Current 


IoBo 


Collector to Base Breakdown Voltage 
Collector to Emitter Sustaining Voltage 


(Notes 4 and 5) 
Emitter to Base Breakdown Voltage 


BVEBO 
NF Noise Figure 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired, 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 97°C/watt (derating factor of 10.3 mW/°C); junction 
to ambient thermal resistance of 350°C/watt (derating factor of 2.85 mW/°C). 


(4) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length = 300 psec; duty cycle < 1%. 
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2N3722 - 2N3723 


NPN HIGH-VOLTAGE, HIGH-CURRENT SWITCHES 


@ HIGH BREAKDOWN ~~ 80 VOLT LV,,, 
@ HIGH FREQUENCY --f, = 300 MHz Min. 
® FAST HIGH CURRENT SWITCHING 

@ LOW V,, (sat) -- 0.75V Max. @ 500 mA 

® LOW OUTPUT CAPACITANCE -- 9.0 pF 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature 
Operating Junction Temperature 


Lead Temperature (Soldering, 60 sec. time limit) 


Maximum Power Dissipation 


—65°C to +200°C 


+200°C Maximum 


+300°C Maximum 


SILICON PLANAR EPITAXIAL TRANSISTORS 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-5) outline 


Seatin | i 
Plane ¥ 
3 LEADS 


.019 
016 DIA. 


Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 4.0 Watts 
at 25°C Ambient Temperature (Notes 2 and 3) 0.8 Watt 
Maximum Voltages and Current 2N3722 2N3723 NOTES: All dimensions in inches 
| | Collector internally connected to case 
| Ves Collector to Base Voltage 80 Volts 100 Volts 
Vers Collector to Emitter Voltage 80 Volts 100 Volts 
Vero Collector to Emitter Voltage (Note 4) 60 Volts 80 Volts 
Veso Emitter to Base Voltage 6.0 Volts 6.0 Volts 
Maximum Collector Current (Note 5) 1.0 Amp 1.0 Amp 
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
| 2N3722 2N3723 


Characteristic Min. Min. Typ. Max. Test Conditions 


Typ. Max. 


Symbol 


Vora (sust) Collector to Emitter Sustaining 60 80 Volts Ik = 10 mA i, —0 
Voltage (Notes 4 and 5) (pulsed) 

"Vo, (sat) Collector Saturation Voltage 0.35 0.5 0.45 0.75 Volts I, = 500 mA 1, = 50 mA 
(pulsed, see Note 5) 

Veg (sat) Collector Saturation Voltage — 0.25 0.37 0.30 0.44 Volts I,=300mA I, =30mA 
(pulsed, see Note 5) 

t. Turn-on Time (Note 6) 20 50 25 7O nsec I, = 500 mA 15, ~ 50 mA 

tor Turn-off Time (Note 6) 63. 100 7O 130° nsec Ig = 500 mA, 1, = 50 mA, 

Ing = —5O0 mA 

h,, High Frequency Current Gain 3.0 4.0 3.0 4.0 c= 50 mA Vop = 10V 
(f = 100 Mc) ; 

Cobo Common-Base, Open-Circuit 5.5 10 
Output Capacitance 

Cio Common-Base, Open-Circuit 50 65 


Input Capacitance 


FAI R Cc Fi iL = 
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2N3722 © 2N3723 


Characteristic Min. Typ. Max. Min. Typ. Max. Test Conditions 


* Ree DC Pulse Current Gain (Note 5) 40 70 150 40 70 150 Ik =100mA VQ=1.0V 
Hee DC Pulse Current Gain (Note 5) 25 45 25 45 lp =10 mA VQ =1.0V 
Nee DC Pulse Current Gain (Note 5) 20 35 15 30 lp =300mMA VQ=2.0V 
hee - DC Pulse Current Gain (Note 5) 15 30 I, =500mA VQ.=2.0V 
Hee a DC Pulse Current Gain (Note 5) 15 30 Ib =500mA Ve_=3.0V 
Nee DC Pulse Current Gain (Note 5) 12 25 12 25 lp =800MA Vo,=5.0V 
hee (—55°C) DC Pulse Current Gain (Note 5) 15 30 15 30 Ik =100mMA VQ=1.0V 
Vee (sat) Collector Saturation Voltage (Note 5) ) 0.15 0.22 0.22 0.28 Volts I, =100mA 1, =10 mA 
Vg (sat) ~ Collector Saturation Voltage (Note 5) 0.16 0.25 0.16 0.25 Volts I, =10 mA 1, =1.0mA 
Veg (sat) - Collector Saturation Voltage (Note 5) 0.6 2.0 Volts I, =800mA |, = 80 mA 
Veg (sat) Base Saturation Voltage (Note 5) 0.62 0.75 0.62 0.75 Volts Ig =10 mA 1, =1.0mA 
Vee (Sat) Base Saturation Voltage (Note 5) 0.73 0.85 0.73 0.85 Volts I, =100mA |, =10 mA 
Vee (Sat) Base Saturation Voltage (Note 5) 0.89 1.1 0.89 1.1 Volts I, =300mA I, =30 mA 
Vag (Sat) | - Base Saturation Voltage (Note 5) | 0.86 0.91 12 086 0.91 1.2 Volts. I, =500mA I, =50 mA 
Vee (Sat) Base Saturation Voltage (Note 5) | 1.0 1.5 Volts I, =800mA 1, =80 mA 
lees Collector Reverse Current 0.1 0.5 LA Vop = 40 V Veg = 0 
loes Collector Reverse Current 0.13 05 ° WA Vop = 50 V Ve, = 0 
logs (125°C) Collector Reverse Current 40 70 LA Veg = 40 V Veg = 0 
logs (125°C) Collector Reverse Current 40 70 LA Vop = 50 V Veg = 0 
BV cso Collector to Base Breakdown Voltage 80 100 Volts Ip =100uWA I =0 
Bees Collector to Emitter Breakdown Voltage 80 100 Volts Ie =100uA V,,=0 
BVeso Emitter to Base Breakdown Voltage 6.0 6.0 Volts I, =0 I, = 100 uA 
he, (—55°C) DC Pulse Current Gain (Note 5) 20 20 Ip =200 mA VE = 2.0 V 


TYPICAL ELECTRICAL CHARACTERISTICS 


2N3722 | 
: | DC PULSED CURRENT GAIN 
COLLECTOR CHARACTERISTICS : COLLECTOR CHARACTERISTICS ro VERSUS COLLECTOR CURRENT 
20 V | / So Se 
ee JV Ii, er ZAFI ea 
: . fhe VT nla AD Arie . 
| Ae ZT tS TT] 3 
g 5 LET oct Bae | S 
a roi |e ; =e 
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ie aera | a= i a Se 
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anpamS 2s anTas ims Hy 


v 
ee y | 0.02ma_ | 
0 rm TT [| if eN FY ee a OS RED 
0 20 9 60 80 100 0 20 4 60 80 100 0 20 40 60 80 100 l 
Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS Ve 7 COLLECTOR CURRENT - mA 


° 


| | | COLLECTOR SATURATION VOLTAGE 
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~ BASE CHARACTERISTICS 


000 
Te | bow iat 
rc) 


180mA 
140mA 
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SWITCHING TIME TEST CIRCUIT 


-3.8V 


hee See 
VIN = +9.7 
tr & t¢ < lnsec 
P.W. ~ lusec 
Zin = 502 


These ratings are limiting values above which the serviceability of any individual semiconductor may be impaired. 


These are steady. state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


+30V 


luf Vout 

TO SAMPLING SCOPE 
ty < Insec 

ZIN 2 100KQ 


I¢ ~ 500mA, By = 50mA, Bo ~ 50mA 


These ratings give a maximum junction temperature of 200° C and junction-to- -case thermal resistance of 43.8°C/Watt (derating factor of 22.8 mW/°C). Junction-to- 
‘ambient thermal resistance of 219°C/Watt (derating factor of 4.56 mW/°C). 


Rating refers to a high-current point where collector- to- emitter voles is lowest. 


Pulse Conditions: length = 300 usec; duty cycle = 1%. 


(6) See switching circuit for exact valves of Io 3 By 1? and I, 2° 
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- 2N3724 - 2N3725 - 2N4013 - 2N4014 
NPN HIGH-VOLTAGE, HIGH-CURRENT SWITCHES 


SILICON PLANAR’ EPITAXIAL TRANSISTORS 


GENERAL DESCRIPTION- The 2N3724 - 2N3725 and 2N4013 - 2N4014 are High-Voltage, High- 
Current NPN Silicon Planar Epitaxial Transistors useful for memory applications requiring 


breakdown voltages up to 50 volts and operating currentstooneampere. Fast turn-on and_ turn- 


offtimes are assured because of the high minimum f T (300 MHz ) and tight control on storage time. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature 


Operating Junction Temperature 


Lead Temperature (Soldering, 60 sec Time Limit) 


< 


CBO 
CES 
CEO 
EBO 


<<< 


— 
Q) 


313 FAIRCHILD DRIVE, 


Maximum Power Dissipation (Notes 2 and 3) 


Total Dissipation at 25°C Case Temperature 


at 25°C Ambient Temperature 


Maximum Voltages and Current 


Collector to Base Voltage 
Collector to Emitter Voltage 


Collector to Emitter Voltage (Note 4) 
Emitter to Base Voltage 
Maximum Collector Current (Note 5) 


Characteristic 


Collector to Emitter Sustaining 
Voltage (Notes 4 and 5) 


Collector Saturation Voltage 


(pulsed, see Note 5) 


Collector Saturation Voltage 


(pulsed, see Note 5) 
Turn’-on Time (Note 6) 
Turn-off Time (Note 6) 


2N4013 
2N4014 


1,2 Watts 
0.36 Watt 


2N3724 
2N4013 


50 Volts 
50 Volts 
30 Volts 
6.0 Volts 
1.0 Amp 


High Frequency Current Gain 


(f = 100. MHz) 


Common Base, Open Circuit, 


Output Capacitance 


Common Base, Open Circuit, 


Input Capacitance 


-65°C to +200°C 
+200°C Maximum 


. +300°C Maximum 


2N3724 
2N3725 


3.5 Watts 
0.8 Watt. 


2N3725 
2N4014 


80 Volts 
80 Volts 
50 Volts 
6.0 Volts 
1.0 Amp 


2N3724 


2N4013 
Min. Typ. Max.. Min. Typ. Max. 


- 30 


0.5 


0.3 


18 


45 


4,5 
6.0 


40 


0.75 
0.42 


35 
60 


MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435. 
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PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-5) outline 


370 
"3350/4. 


Seatin eS 
Plane f 


Z__.045 
29 


NOTES: All dimensions in inches __ 
Leads are gold-plated kovar 
Collector internally connected to case 


2N3724 + 2N3725 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N3725 
2N4014 


50 
0.6 0.95 
0.4 0.52 


18 35 
45 60 


4.5 
4.8 


40 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-18) outline 


; 


7-500 MIN. 


036 028 


NOTES: All dimensions in inches 
Leads are gold-plated kovar = 
Collector internaily connected to case 
Package weight is 0.44 gram 


2N4013 * 2N4014 


- Test Conditions 


* Planar is a patented Fairchild process. 


-AIRCHILD 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


ONS 724 
2N4013 


Test Conditions 


“Symbol. “Characteristic | aed TYP. Max. Min. Typ. Max. Units 
pg DC Pulse Current Gain (Note 5) 60 90 150 60 90 150 lo 
. hep DC Pulse Current Gain (Note 5) 85 50 35 45 In 
how DC Pulse Current Gain (Note 5) 40 65 40 60 To 
bop DC Pulse Current Gain (Note 5) —30-~—~—C« 25 65 Io 
bape DC Pulse Current Gain (Note 5) 30 =—-60 30 3660 Io 
hop DC Pulse Current Gain (Note 5) 25 45 20 40 In 
hyp (-55°C) ‘DC Pulse Current Gain (Note 5) 30 8 45 80 840 Tn 
bys (+55°C) DC Pulse Current Gain (Note 5) 20 40 20 35 | In 
Veg sat) Collector Saturation Voltage (Note 5) 0.11 0.25 0.19 0.25 Volts Tn 
Vo (sat) Collector Saturation Voltage (Note 5) 0.18 0.2 0.21 0.26 Volts In 
Vap (sat) Collector Saturation Voltage (Note 5) 0.22 0.32 0:31 0.4 Volts _ In 
Vag (sat) Collector Saturation Voltage (Note 5) 0.4 0.65 0.5 0.8 Volts Ta 
Vig (sat) Base Saturation Voltage (Note 5) 0.64 0.76 0.64 0.76 Volts In 
Vipg (Bat) Base Saturation Voltage (Note 5) 0.75 0.86 0.75 0.86 Volts In 
Vig (Sat) Base Saturation Voltage (Note 5) 0.89 1.1 0.89 1.1 Volts In 
VBE Base Saturation Voltage (Note 5) 0.9 0.95 1.2 0.9 0.95 1.2 Volts In 
Vigp (sat) Base Saturation Voltage (Note 5) 1.0 1.5 1.0 1.5 Volts Io 
Vig p (sat) Base Saturation Voltage (Note 5) 1.1 1.7 1.1 1.7 Volts Io 
leno Collector Cutoff Current : 0.25 1.7 LA Ie 
| Collector Cutoff Current 0.33 1.7 LA In 
Tega (t00°C) Collector Cutoff Current 25 120 LA Le 
Topo (t00°C) Collector Cutoff Current 25 120 LA I, 
BVono _ Collector to Base Breakdown Voltage 50 80 Volts In 
BVa ES Collector to Emitter Breakdown Voltage 50 80 Volts Io 
Emitter to Base Breakdown Voltage 6.0 6.0 Volts I, 
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TYPICAL ELECTRICAL CHARACTERISTICS 
2N3724 + 2N4013 
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= 100 mA Vor 1.0 V 
= 500 mA Vor = 1.0 V 
= 300 mA Vor = 1.0 V 
= 1000 mA Vor = 5.0 V 
= 10 mA Vor = 1.0 V 
= 800 mA Vor = 2.0 V. 
= 100 mA Vor = 1.0 V 
= §00 mA Vor = 1.0 V 
= 10 mA I, = 1.0 mA 
= 100 mA I = 10 mA 
= 300 mA I, = 30 mA 
= 800 mA I, = 80 mA 
= 10 mA i, = 1.0 mA 
= 100 mA I, = 10 mA 
= 300 mA I, = 30 mA 
= 500 mA I, = 50 mA 
= 800 mA I, = 80 mA 
= 1000 mA I, = 100 mA 
= 0 Vop = 40 V 
= 0 Vop = 60 V 
= 0 Voz = 40 V 
= 0 Vos = 60 V 
= 10 yA I, = 0 
= 10 wA Vy, = 0 
= 0 I = 10 yA 
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TYPICAL ELECTRICAL CHARACTERISTICS 
2N3724 * 2N3725 © 2N4013 * 2N4014 
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TYPICAL ELECTRICAL CHARACTERISTICS 
- 2N3724 ° 2N3725 « 2N4013 - 2N4014_ 


STORAGE TIME VERSUS TURN ON 
., AND TURN OFF BASE CURRENTS 
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p AND TURN OFF BASE CURRENTS 
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ane A 


STORAGE TIME VERSUS TURN ON 


STORAGE TIME VERSUS TURN ON 
- AND TURN OFF BASE CURRENTS 
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See switching circuit for exact value of To 8B V and Ibo 9° 
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SWITCHING TIMES VERSUS SWITCHING TIMES VERSUS SWITCHING TIME TEST CIRCUIT 
COLLECTOR CURRENT AMBIENT TEMPERATURE | 
-3.8V +30V 
ae - ~— 1kQ }—-0 TO SAMPLING SCOPE 
iw Z tr < Insec . 
2 S ZIN 2 100kQ 
= = IOL « 1lOuF 
Oo 
2 £ VIN 
a VIN = +9.7 
ty & t¢ < Insec 622 
P.W. = lusec a 
Zin = 50Q : ° 
Ig as CURRENT - mA Ty ~ AMBIENT TEMPERATURE - °C SUNICGREEE See Ic * 500mA, Ip, * 50mA, Ip, *-5OmA 
NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
_ (3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 50°C/Watt (derating factor of 20mW/°C) for the 
2N3724 and 2N3725, and 146°C/Watt (derating factor of 6.85mW/°C) for the 2N4013 and 2N4014; junction-to-ambient thermal resistance of 219°C/Watt 
_ (derating factor of 4.56 mW/°C) for the 2N3724 and 2N3725, and 485° C/Watt (derating factor of 2.06 mW/°C) for the 2N4013 and 2N4014. | 
(4) Ratings refer to a high-current point where collector-to- emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 usec; duty cycle = 1%. 


3734 - 2N3736 
NPN HIGH VOLTAGE, HIGH CURRENT SWITCHES 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 


FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N3724 e 2N3725 


GENERAL DESCRIPTION- The 2N3734 and 2N3736 are High Voltage, High Current NPN Diffused Silicon Planar PHYSICAL DIMENSIONS 


’ d ith 
Epitaxial Transistors useful for memory applications requiring breakdown voltages up to 50 volts and high current JEDEC (10.5) cutline 
capacity with Beta specified to 1.5 amperes. 370 pia. 
SEE on 
ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures | As 
Storage Temperature -65°C to +200°C 
Operating Junction Temperature +200°C Maximum 3LEADS 1.5 MIN. 
Lead Temperature (Soldering, 10 sec Time Limit) +230°C Maximum aie Ole | | | 
Maximum Power Dissipation (Notes 2 and 3) 2N3734 2N3736 | ae Soe 
Lead No. 2 
Total Dissipation at 25°C Case Temperature 4.0 Watts 2.0 Watts eas 
at 25°C Ambient Temperature 1.0 Watt 0.5 Watt Seaners 
Maximum Voltages and Current 
‘ > Collector 
Vopo Collector to Base Voltage 50 Volts , pong non 
CEO Collector to Emitter Voltage (Note 4) 30 Volts 
Vea Emitter to Base Voltage 5.0 Volts rae Leads are gol plated rover 
ollector internally connected to case 
In Collector Current 1.5 Amps 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) PHYSICAL DIMENSIONS 


in accordance with 


Symbol Characteristic Min. Max. Units Test Conditions JEDEC (T0-46) outline 
Vo Eo (sust) Collector to Emitter Sustaining 30 Volts In = 10 mA I, = 0 

Voltage (Notes 4 and 5) (pulsed) 
Vop(sat) Pulsed Collector Saturation 0.9 Volts In = 10A In = 100 mA 178 DIA. 

Voltage (Note 5) 

Seating 

Vog(sat) Pulsed Collector Saturation 0.5 Volts In = 500 mA In = 50 mA Plane 440 

Voltage (Note 5) 
ty Delay Time (see Fig. 1) 8.0 nsec Ia = 1.0 A In = 100 mA 
t. Rise Time (see Fig. 1) 40 nsec In = LOA Int = 100 mA 
t. Storage Time (see Fig. 2) 30 nsec In = 10A Ip <i 100 mA 
: I, 9 = -100 mA 
te Fall Time (see Fig. 2) 30 nsec In = 1OA I, i, 100 mA 

: I, 9 = -100 mA 
hee High Frequency Current Gain 3.0 I, = 50 mA Va, = 10 V 2048 ae8 
(f = 100 MH z) NOTES: All dimensions in inches 
C ane Output Capacitance 9.0 pi I, = 0 Vop = 10 V Color nena coneced ieee 
2 ackage weight 1s 0.36 gram 
ibo Input Capacitance 80 pf Ia = 0 Vor = 0.5 V 3 N3 736 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 43.8°C/watt (derating factor of 22.8 mW/°C) for the 2N3734; 
and 87.5°C/watt (derating factor of 11.4mW/°C) for the 2N3736, junction to ambient thermal resistance of 175°C/watt (derating factor of 5.71 mW/°C)for the 2N3734; 
and 350°C/watt (derating factor of 2.86mW/°C) for the 2N3736. 


(4) Ratings refer to a high current point where collector to emitter voltage is lowest. 


(5) Pulse Conditions: length = 300 psec; duty cycle = 1%. 
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Symbol Characteristic Min. Max. Test Conditions 


< 


ber DC Pulse Current Gain (Note 5) - 
bor DC Pulse Current Gain (Note 5) 
ber DC Pulse Current Gain (Note 5) 
hor DC Pulse Current Gain (Note 5) 
beg DC Pulse Current Gain (Note 5) 


Vop(sat) Pulsed Collector Saturation 
Voltage (Note 5) 


Vop (sat) Pulsed Collector Saturation 
Voltage (Note 5) 

Ver (sat) Pulsed Base Saturation Voltage 
(Note 5) 


Vaz (sat) Pulsed Base Saturation Voltag 
(Note 5) 


Ven (sat) Pulsed Base Saturation Voltage 
(Note 5) 


Vp p(sat) Pulsed Base Saturation Voltage 
(Note 5) 

Tn EX Collector Cutoff Current 

In Ex (100 C) Collector Cutoff Current 

Inn Base Current 


BVoRo Collector to Base Breakdown 
Voltage © 


<< 


< 
Q 
a3) 


53) 


St tt ws 


<<< et 
nee ae: ae 
ww wD 


et 
63 


Emitter to Base 
Total Control Charge 


FIGURE 1 


+30V 
P.W. < 200 nsec 


RISE TIME <2 nsec 
DUTY CYCLE = 2% V 


+11.1V 


Z.._ > 100 Kohm 
in 


oscILLoscope Cjy © 12 Pf 


Rise time <5 nsec 


in 


10082 


Ton Circuit 


oo FIGURE 2 


Z._> 100 Kohm 
< 
| Cin = 12 pf | 
Rise time <5 nsec 


~@ -4V 
Seal 792 ty < 500 p sec 


tg < 5 nsec 
ty > 1 usec 


DUTY CYCLE = 2% 
Toff Circuit 
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2N3923 


NPN HIGH-VOLTAGE AMPLIFIER 


DIFFUSED SILICON PLANAR TRANSISTOR 


GENERAL DESCRIPTION - The 2N3923 is an NPN silicon PLANAR transistor designed pri- 
marily for use as a high-voltage output device where low collector base capacitance is required, 
CEO of 150 volts and 
a minimum fn of 40 Mc. The TO-5 package permits operation to 200°C junction temperature 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-5) outline 


.370 
305" | | 


The device features a maximum Cobo of 3.5 pftogether with a minimum LV 


and a power rating of 3 watts. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


Seating lass 


Maximum Temperatures Plane 


Storage Temperature -65°C to +200°C 
Operating Junction Temperature -65°C to +200°C 
Lead Temperature (Soldering, 60 sec time limit) +300°C Maximum 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 3.0 Watts 
at 25°C Ambient Temperature (Notes 2 and 3) 0.8 Watt 


Maximum Voltages and Current 


Voso Collector to Base Voltage ~ 150 Volts 

CEO Collector to Emitter Voltage (Note 4) 150 Volts © 
VEBO Emitter to Base Voltage 6.0 Volts NOTES: ae inches | 
la Collector Current 100 mA Collector internally connected to case 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Symbol Characteristic Min, Typ. Max. Units Test Conditions 
hep DC Pulse Current Gain (Note 5) 30 100 120 : In = 25 mA Vor 
hyp (55°C) DC Pulse Current Gain (Note 5) | 15 40 Ia = 25 mA Vor 
hor DC Current Gain 15 62 Io = 100 vA Vor 
Vo Eolsust) Collector to Emitter Sustaining Voltage 150 Volts I[.= 10 mA I, 
(Notes 4 and 5) (pulsed) 
BVaRo Collector to Base Breakdown Voltage 150 Volts Io = 100 pA In 
BVEBO Emitter to Base Breakdown Voltage _ 6.0 . Volts Ip = 100 uA I 
Vip (sat) Base Saturation Voltage | 0.77 0.9 Volts In = 25 mA In 
Vopl(sat) Collector Saturation Voltage 0.3 1.0 Volts Iq = 25 mA I, 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 58°C/Watt (derating factor of 17.2 mW/°C); junction-to- 
ambient thermal resistance of 219° C/Watt (derating factor of 4.56 mW/°C), 


(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 psec; duty cycle = 1%. | 


FAIRCHILD 


SEMICONDUCTOR 
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ELECTRICAL CHARACT 


ic ~ UULLEUIUR UURKRENE ~ TTA 


'C 7 GVELLEU FUR UVUAALIY 


- DC PULSE CURRENT GAIN 


Deg 


“Te > COLLECTOR CURRENT - mA 


- Characteristic — ; ' Min. = Typ. 
‘Collector CutoffCurrent =” 0.1 
Collector Cutoff Current : 0.5 
‘Emitter Cutoff Current 0.005 
High Frequency Current Gain (f = 20 Mc) 7 2.0 4.3. 

_ Small Signal Current Gain (f = 1.0 Ke) a 
~ “Common Base Open Circuit Output Capacitance | . 2 2.6 

Common Base Open Circuit Input Capacitance _  1T | 


Real Part of Input Impedance (f = 300 Mc) 


- TYPICAL ELECTRICAL CHARACTERISTICS 


| 
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Ie > COLLECTOR CURRENT - mA 
Ie - COLLECTOR CURRENT - mA 
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Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 7 Veg * BASE-EMITTER VOLTAGE - VOLTS 


COLLECTOR CHARACTERISTICS * — COLLECTOR CHARACTERISTICS. = — BASE CHARACTERISTICS“ 


ut 


eLLY AVA WA 


| 


Ie ~ COLLECTOR CURRENT - mA 


Ic ~ COLLECTOR CURRENT - mA 
— 
SS 
COI 
COPA 


0 
16 20 0 0.4 0 0 0 


Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS _’ Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS Veg ~ BASE-EMITTER VOLTAGE - VOLTS ° 


. INPUT AND OUTPUT 
DC PULSE CURRENT GAIN VERSUS GAIN—BANDWIDTH PRODUCT CAPACITANCE VERSUS 
COLLECTOR CURRENT VERSUS COLLECTOR CURRENT | _ REVERSE BIAS VOLTAGE 


] 
IN 4 
4 . 


Ya | AWN 
Hpi Lie |AN 


“GAIN-BANDWIDTH PRODUCT - mc 
C - CAPACITANCE - pf 


* Single family characteristics on Transistor Curve Tracer 
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ERISTICS (25°C Free Air Temperature unless otherwise noted) 


ne i it 


COLLECTOR CHARACTERISTICS * BASE CHARACTERISTICS* 


~ Vog'S8t) = COLLECTOR SATURATION VOLTAGE - VOLTS 


= BASE SATURATION VOLTAGE - VOLTS 


(sat) 


VBE. 


CUTOFF CURRENT - nA 


TUN TLNILEOLL 


REVERSE BIAS VOLTAGE - VOLTS 


~ ‘Test Conditions 


0 V 


CB 
0 Yop 
0 ae 
(10 mA Vox 
25 mA Vo 
os Yeg 
Oo  . VEg 
10 mA V 


CE 


10 


100 V 
100 
4.0 
10 

10 
20 

0.5 


aq4ss<4<4 4 


COLLECTOR SATURATION 
VOLTAGE VERSUS 
COLLECTOR CURRENT 


TET, 
Cocco 
Ico 
CoCo 
Coco 
COICO Cy 
anes Zl 


—+ 


30) 


Ig:> GOLLECTOR CURRENT - mA 


BASE SATURATION VOLTAGE 


PET 


VERSUS COLLECTOR CURRENT 


Ic ~ COLLECTOR CURRENT - mA 


COLLECTOR & EMITTER 


CUTOFF 


CURRENTS 


VERSUS AMBIENT TEMPERATURE 


JILIN 


* Ty ~ AMBIENT TEMPERATURE =.8¢ 


FEATURES 
e HIGH VOLTAGE --240 VOLT LVcz 
e HIGH BETA-- 80-300 @ 10 mA 


2N3930 + 2N3931+2N4357 «2 


N4358 


PNP HIGH VOLTAGE AMPLIFIER 


DIFFUSED SILICON PLANAR® II TRANSISTORS 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-18) outline 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO- 39) outline 


| ABSOLUTE MAXIMUM RATINGS [Note 11 


e LOW NOISE --3 dB @ 1.0 kHz 
e EXCELLENT BETA LINEARITY from 10 Ato 50 mA 


Maximum Temperatures 


Storage Temperature —65°C to +200°C 


Operating Junction Temperature +200°C fe 
Lead Temperature (Soldering, 60 second time limit) +300°C ~ Base 
: 2N3930 2N3931 
Maximum Power Dissipation {Notes 2 and 3] 2N4357 2N4358 
Total Dissipation at 25°C Case Temperature 1.4 Watts 2.5 Watts ; ass A | Collector 
at 25°C Ambient Temperature 0.4 Watt 0.7 Watt arenes PAA 4 ae 
saraitedleedipy opi ea NOTES: All ie saien in inches 
2N3930 2N4357 Collec or lateriolly connected ia cise 
Maximum Voltages 2N3931 © 2N4358 | 
Veso Collector to Base Voltage —180 Volts —240 Volts P 
ee Collector to Emitter to Voltage [Note-4] —180Volts —240Voits | 2N3930° 2N4357 ener sheet 78 
Veso Emitter to Base Voltage | —6.0 Volts —6.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Noted) 


CHARACTERISTIC MAX. UNITS 


SYMBOL TEST CONDITIONS 


2N3930 
2N3931 
2N435/ 
2N4358 
2N3930 
2N3931 
2N4357 
2N4358 


BV ceo Collector to Base Breakdown Voltage lc=10yA kL=0 


I =0 


BVcso le = 10 pA 


Collector to Base Breakdown Voltage 


Veo {sust) Collector to Emitter Sustaining Voltage lc=2.0mA [ls =0- 


0 


—10V 
—10V 
—10V 
—10V 
—10V 


1.0 mA 


lc =2.0mA |, 


lc = 10uA Vee 
Io = 1.0mA Vee 
Ic = 10 mA Vee 
lo=10 pA Vee 
le = 100 yA Vee 


Ic = 10 mA Is 


Collector to Emitter Sustaining Voltage 


DC Current Gain 
DC Current Gain 
DC Pulse Current Gain [Note 5] 
DC Current Gain 
DC Current Gain 


Collector Saturation Voltage 


Voto (sust) 


hre (—55°C) 
V 2N3930 

eee 2N3931 
2N4357 


2N4358 


Volts 


Vee(sat) Collector Saturation Voltage Volts Iec=10mA Ils=1.0mA 


* Planar is a patented Fairchild process. 


FAIRCHILD 


SEMICONDUCTOR 
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FAIRCHILD TRANSISTORS 2N3930- 2N3931+ 2N4357- 2N4358__ 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Noted) 


SYMBOL 


; Vee (sat} 
BV eso 


leno 
lego 
| lepo 
Icso (150°C) 


leso (150°C) 


Cobo 
Cibo 
hte 
NF 


NF 
NF 


CHARACTERISTIC 


Base Saturation Voltage 
Emitter to Base Breakdown Voltage © 
Emitter Cutoff Current 


Collector Reverse Current 
Collector Reverse Current 
Collector Reverse Current 


Collector Reverse Current 


. TYP. MAX. UNITS 


2N3930 
2N3931 
2N4357 
2N4358 
2N3930 
2N3931 
2N4357 
2N4358 


Open Circuit, Output Capacitance (f = 1.0 MHz) 
Open Circuit, Input Capacitance (f = 1.0 MHz) 
High Frequency Current Gain (f = 20 MHz) 


Narrow Band Noise Figure (f = 10 kHz) 
Narrow Band Noise Figure (f = 1.0 kHz) 
Narrow Band Noise Figure (f = 100 Hz) 


0.9 Volts 
Volts 
10 nA 


10 =nA 
nA 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS* 


Vee ~ COLLECTOR EMITTER VOLTAGE - VOLTS 


* Single family characteristic on Transistor Curve Tracer. 


COLLECTOR CHARACTERISTICS* 
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Vee COLLECTOR EMITTER VOLTAGE - VOLTS Vee = COLLECTOR EMITTER VOLTAGE - VOLTS 
COLLECTOR CHARACTERISTICS* 
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Veg ~ COLLECTOR EMITTER VOLTAGE - VOLTS 
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Ie ~ COLLECTOR CURRENT - mA 


TEST CONDITIONS 


lc = 10 mA 
l= 10pA Ie 
lo=0 Ves 


Ves 


c= 10nA 
Rs = 10 kQ 
lo = 10 nA 
Rs = 10 kQ 
lc = 10 yA 
Rs = 10 ka 


BW = 150 Hz 
Vee = —5.0 V 
BW = 15 Hz 


COLLECTOR CHARACTERISTICS* 
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Veg ~ COLLECTOR EMITTER VOLTAGE --VOLTS 


COLLECTOR CHARACTERISTICS* 
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FAIRCHILD TRANSISTORS 2N3930- 2N3931+ 2N4357 ° 2N4358 


DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
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TYPICAL ELECTRICAL CHARACTERISTICS 


CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f,) 


Veg ~ COLLECTOR VOLTAGE - VOLTS 
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be COLLECTOR CURRENT - mA 
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CONTOURS OF CONSTANT 
WIDE BAND NOISE FIGURE 
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INPUT AND OUTPUT 
CAPACITANCE VERSUS REVERSE 
BIAS VOLTAGE 


CAPACITANCE - pF 


Ve, Vog ~ REVERSE BIAS VOLTAGE - VOLTS 


CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE — 
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SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz, Th = 25°C) 


_ SYMBOL CHARACTERISTIC. MIN, MAX. _UNITS TEST CONDITIONS = 
—10V 
—10V 


=< 10) 


Small Signal Current Gain | 
Input Resistance 
Output Conductance 


le =1.0mA ¥.- 
le — 1.0 mA VCE 
le = 1.0 mA Vee 


COMMON EMITTER 
CHARACTERISTICS VERSUS 


COLLECTOR-EMITTER VOLTAGE 
5 : 


NB 


— 
~ 
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CHARACTERISTICS RELATIVE TO VALUE AT Vege -10V 


Vee ~ ne EMITTER ce oe 


COLLECTOR AND BASE 
SATURATION VOLTAGES VERSUS 
COLLECTOR CURRENT 


2N3930 
2N3931 
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SATURATION VOLTAGE - VOLTS 
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NOTES: 


(1) These ratings -are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed-or low-duty cycle operations. | 


CHARACTERISTICS RELATIVE TO VALUEAT 1, = 1.0mA 


TYPICAL ELECTRICAL CHARACTERISTICS 
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COLLECTOR CUTOFF CURRENT 
‘VERSUS REVERSE BIAS VOLTAGE 
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CHARACTERISTICS RELATIVE TO VALUE AT Ty = 25°C 


COMMON EMITTER 
CHARACTERISTICS VERSUS 
AMBIENT TEMPERATURE 


i sien cine: ‘si 


Oo 
Py 


Icpo ~ COLLECTOR CUTOFF CURRENT - yA 


T, ~ AMBIENT TEMPERATURE - °C 


(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 125°C/watt (derating factor of 8.0 mW/°C); junction to ambient thermal 
resistance of 438°C/watt (derating factor of 2.28 mW/°C) for the 2N3920 and 2N4357; junction to case thermal resistance: of 70°C/watt (derating factor of 14.3 mW/° 0); junction to 
ambient thermal resistance of 250°C/watt (derating factor of 4.0 mW/°C) for the 2N3931 and 2N4358. 

(4) This rating refers to.a high current point where collector to emitter voltage is lowest. 


(5) Pulse Conditions: length — 300 ys; duty cycle = 1%. 
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-2N3962 + 2N3963 - 2N3964 - 2N3965 
PNP LOW-LEVEL, LOW-NOISE TYPE 


DIFFUSED SILICON PLANAR* Il TRANSISTORS 


NF — 2.0 dB (MAX) AT 1.0 kHz 
NF — 4.0 dB (MAX) AT 100 Hz 
aa be h,- == 180 (MIN) AT 1.0 A 
h,- == 250 - 500 AT 10 uA 
h-- = 250 - 600 AT 1.0 mA 
e HIGH BREAKDOWN VOLTAGE . . . LVo., = 45, 60 AND 80 VOLTS 
e EXCELLENT BETA LINEARITY FROM 1.0 ,A TO 50 mA 


e LOW NOISE FIGURE....... 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-18) outline 


e HIGH CURRENT GAIN 


.195 


.030 
MAX. 


Seating a ie 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature —65°C to +200°C 
Operating Junction Temperature 200°C 
Lead Temperature (Soldering, 60 second time {imit) 300°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 1.2 Watts 
at 25°C Ambient Temperature 0.36 Watt 
; 2N3962 
Maximum Voltages and Current °N3965 °N3963 2N3964 
Vaso Collector to Base Voltage —60 Volts —80Volts —45 Volts 
— Collector to Emitter Voltage (Note 4) —60 Volts —80Volts —45 Volts ON Leave ae ove 
Vego Emitter to Base Voltage — 6.0 Volts —6.0 Volts §—6.0 Volts Package worght ls 0.49 grain 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N3962 © 2N3963 2N3964 e 2N3965 


SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

hee DC Current Gain 60 175 180 300 Ig = 1.0 WA Vop = 5.0 V 

hee ~ DC Current Gain 100 210 300 250 320 500 Ig =10 uA Veg = —9.0 V 

hee DC Current Gain 100 240 250 330 I, = 100 wA Veg = —5.0V 

Hee DC Current Gain 100 260 450 250 330 #4600 1. = 1.0 mA cE = 79.0 V 

hee DC Pulse Current Gain (Note 5) 100 280 200 330 I, =10mA Vop = —9.0V 

hee DC Pulse Current Gain (Note 5) 90 260 180 9315 I, = 90 mA Veg = —9.0 V 

hee(—55°C) = DC Current Gain 40 90 100 ~=160 Ic =10 wA Vogp = —5.0V 

hee(—55°C) DC Pulse Current Gain (Note 5) 45 150 90 190 |. = 50 mA Veg = —5.0V 

he-(+100°C) DC Current Gain 375 600 400 800 I. =1.0 mA Vop = —95.0V 

BVcao Collector to Base Breakdown Voltage —60 2N3962 (only) —45 2N3964 (only) Volts I.=10wA I. =0 

BVcR9 Collector to Base Breakdown Voltage —80 2N3963 (only) —60 2N3965 (only) Volts 1I,=10wA I. =0 

BV ors Collector to Emitter Breakdown Voltage —60 2N3962 (only) —45 2N3964 (only) Volts I.=10wA I, =0 

BV ors Collector to Emitter Breakdown Voltage —80 2N3963 (only) —60 2N3965 (only) Volts I, =10 yA I, =0 

Vero (sust) Collector to Emitter Sustaining Voltage (Notes 4&5) -—-60 2N3962 (only) —45 2N3964 (only) Volts 1, = 5.0 mA (pulsed) I, =0 

Vero (sust) Collector to Emitter Sustaining Voltage (Notes 4&5) —80 2N3963 (only) —60 2N3965 (only) Volts I, = 5.0 mA (pulsed) I, = 0 

BV 86 Emitter to Base Breakdown Voltage —6.0 —6.0 Volts I, =0 I; = 10uA 

NF Wideband Noise Figure (f = 10 Hz to 10 kHz) 1.0 3.0 0.7 2.0 dB I, = 20 uA Var = —5.0V 
Ro = 10 kQ BW = 15.7 kHz 

NF Narrowband Noise Figure (f = 10 kHz) 0.8 3.0 0.5 2.0 dB I, = 20 uA Ven = —9.0V 

. Ro = 10 kQ BW = 1.5 kHz 

NF Narrowband Noise Figure (f = 1.0 kHz) 0.8 3.0 05 2.0 #£42dB 16 =20 uA Vop = 5.0 V 
Ro = 10 kQ BW = 150 Hz 

NF Narrowband Noise Figure (f = 100 Hz) 3.0 10 18 4.0 dB Ig = 20 uA Vop = —5.0V 
R, = 10 kO BW = 15 Hz 

NF Narrowband Noise Figure (f = 10 Hz) 35 8.0 dB In = 20 vA Vop = —9.0V 
Ro = 10 kQ BW = 2.0 Hz 
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*Planar is a patented Fairchild process. 


FAIRCHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


SYMBOL 


les ; 
Ices 


oes 
Ioee(-+150°C) 
Ices(-+150°C) 


leBo 
Voz (sat) 


Vez(sat) 
Vp-(sat) 


loes(+150°C) 


FAIRCHILD TRANSISTORS 2N3962 + 2N3963 - 2N3964 + 2N3965 


CHARACTERISTICS 


Collector Reverse Current 
Collector Reverse Current 


Collector Reverse Current 


Collector Reverse Current 

Collector Reverse Current 

Collector Reverse Current 

Emitter Cutoff Current 

Collector Saturation Voltage 
Collector Saturation Voltage (Note 5) 
Base Saturation Voltage 

Base Saturation Voltage (Note 5) 
Input Resistance (f = 1.0 kHz) 
Output Conductance (f = 1.0 kHz) 
Voltage Feedback Ratio (f = 1.0 kHz) 


— Small Signal Current Gain (f = 1.0 kHz) 


High Frequency Current Gain (f = 20 MHz) 
Open Circuit Output Capacitance 
Open Circuit Input Capacitance 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


- 2N3962 @ 2N3963 


MIN. 


(2N3962) 
(2N3963) 


(2N3962) 
(2N3963) 


TYP. MAX. 


10 
10 


10 
10 


10 
—0.1 —0.25 
—0.16 —0.4 
—0.72 —0.9 
—0.81 —0.95 
8.0 17 
19 40 

10 


8.0 
6.0 
15 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 146°C/Watt (derating factor of 6.85 mw/° C); waastion to ambient thermal 


resistance of 486°C/Watt (derating factor of 2.06 mW/°C). 


(4) This rating refers to a high-current point where collector to emitter voltage is lowest. 


(5) Pulse Conditions: length = 300 ws; duty cycle = 1%. 
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2N3964 e 2N3965 


MIN. 


(2N3965) 


(2N3964) 
(2N3965) 


(2N3964) 


TYP. 


MAX. 


UNITS 


nA 
nA 
nA 
uA 


- WA 
pA 


nA 

Volts 
Volts 
Volts 
Volts 
kQ © 
wmho 
x10“ 


pF 
pF 


TEST CONDITIONS 


Veg = 0 

Vex = 0 

Veg = 0 
Vig = 0 

Veg = 0 

Vig = 0 

Veg = —4.0V 
I, = 0.5 mA 
I, = 5.0 mA 
|, = 0.5mA 
I, = 5.0 mA 
Voz = —5.0V 
Veg = —5.0V 
Vee = —5.0V 
Vee = —5.0V 
Veg = —5.0V 
Veg = —5.0V 
Veg = —0.5V 


_ 2N4026 THROUGH 2N4029 
PNP HIGH-VOLTAGE GENERAL PURPOSE AMPLIFIERS 


SILICON PLANAR#II EPITAXIAL TRANSISTORS 


FEATURES PHYSICAL DIMENSIONS 
e HIGH BETA-- 100-300 @ 100 mA in accordance with 
e HIGH VOLTAGE- -60 AND 80 VOLTS LVczo JEDEC (TO-18) outline 


© LOW Vc: (SAT) - - 1.0 VOLT (MAX.) @ 1.0A 
e EXCELLENT BETA LINEARITY FROM 100 uA TO 500 mA 


ABSOLUTE MAXIMUM RATINGS [Note 1] Seating 
Maximum Temperatures - 
Storage Temperature —65°C to +200°C 3 LEADS 
Operating Junction Temperature + 200°C Maximum 
Lead Temperature (Soldering, 60 sec time limit) +300°C Maximum 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 2.0 Watts 
at 25°C Free Air Temperature [Notes 2 and 3] 0.5 Watt 
Maximum Voltages 2N4026 2N4027 
. 2N4028 2N4029 
Vcao Collector to Base Voltage — 60 Volts — 80 Volts 
Vceo Collector to Emitter Voltage [Note 4] — 60 Voits —80 Volts 
Veso Emitter to Base Voltage , — 5.0 Volts — 5.0 Volts NOTES: All divensionsin inches 


Leads are gold-plated kovar 
Gate internally connected to case 
Package weight is 0.43 gram 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N4026 2N4028 
SYMBOL CHARACTERISTICS 2N4027 2N4029 
Min. — Typ. Min. Typ. Max. UNITS TEST CONDITIONS 


DC Pulse Current Gain [Note 5] 30 80 75 ~=150 lc = 100 vA 

DC Pulse Current Gain [Note 5] 40 80 100 160 300 Ic = 100 mA 

DC Pulse Current Gain [Note 5] 25 60 70 =—110 Ic = 500 mA © 

DC Pulse Current Gain {Note 5] 15 (2N4026 only) 40 (2N4028 only) lc =1.0A 

DC Pulse Current Gain [Note 5] (10 (2N4027 only) 25 (2N4029 only) c= 1.0A 

DC Pulse Current Gain [Note 5] 15 50 40 100 c=100mA Vee 

High Frequency Current Gain 1.0 15 4.0 15 2.0 5.0 lc=50mA Vee 
(f = 100 MHz) 

Common-Base, Open-Circuit 15 20 15 20 lI: = 0 Ves = 
Output Capacitance 


Common-Base, Open-Circuit 75 7. ALO lc = 0 Ves = —0.5V 
Input Capacitance 
Turn On Time [Note 6] lc = 500 mA, Is, ~ 50mA 
Storage Time [Note 6] c = 500 mA, Is: = 50 mA, 
hoa —50 mA 
Fall Time [Note 6] lc = 500 mA, le: ~ 50 mA, 
| le = —50mA 


*Planar is a patented Fairchild Process. 


FAIRCHILD 


SEMICONDUCTOR 
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SYMBOL 


Vee (sat) 
Voce (sat) 
Voce (sat) 
Vee (sat) 
Vee (sat) 
Vee (sat) 
BV cso 
BVeeo 

Veto (sust) 


lcpo 
lcBo 


lcso (150°C) 
leo (150°C) 


CHARACTERISTICS 


Collector Saturation Voltage [Note 5] 
— Collector Saturation Voltage [Note 5] 


Collector Saturation Voltage [Note 5] 


_ Base Saturation Voltage [Note 5] 


Base Saturation Voltage [Note 5] 


. Base Saturation Voltage [Note 5] 
~ Collector to Base Breakdown Voltage 


Emitter to Base Breakdown Voltage 


Collector to Emitter Sustaining | 
Voltage [Notes 4 and 5] 


Collector Cutoff Current 
Collector Cutoff Current 
Collector Cutoff Current 
Collector Cutoff Current 


~ 2N4026 
2N4028 
Min. Typ. Max. 
—0.1 —0.15 
—0.25 —0.5 
—0.5 —1.0 
—0.8 —0.9 
— 1.1 
—1.05 —1.2 
—60 
—5.0 
— 60 
0.2 50 
0.2 


50 


2N4027 
2N4029 
Min. Typ. Max. Units 
—0.1 —0.15 Volts 
—0.25 —0.5 Volts 
Volts 
—0.8 —0.9 Volts 
—0.95 —1.1 Volts 
Volts 
— 80 Volts 
—5.0 Volts 
—80 Volts 
nA 
0.2 50S 
uA 
0.25 50 uA 


(See notes on back page) 


I ~ COLLECTOR CURRENT - mA 


Deg - DC PULSE CURRENT GAIN 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


TEST CONDITIONS 


= 150 mA 


Ic =500 mA 


~ Ie =1000 mA 


lc = 150 mA 
lc = 500 mA 


lc = 1000 mA 
k=O 


le = 0 
lc = 10mA 


(pulsed) 


le = 0 


TYPICAL ELECTRICAL CHARACTERISTICS FOR 2N4026 AND 2N4027 


COLLECTOR CHARACTERISTICS* 


= 


J 
| 
t 
| 


Vog ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


DC PULSED CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


Te So 
ct ana 


amt | | | 
CTC COM CMT 
Tn con Pn 
SUM TIME ENT TENE TTT 


0 
0.01 1000 
ie - COLLECTOR CURRENT - mA 


I 
UU | 


* Single family characteristic on Transistor Curve Tracer. 


Ie ~ COLLECTOR CURRENT - mA 


f; ~ GAIN BANDWIDTH PRODUCT - MHz 


COLLECTOR CHARACTERISTICS* 
00 


x 
| | VAIN 


» {Is fel 
°o o Yo) 
3 3 
2 | | iz! | 
Pella al cotl ac 


OCI] 
Bo eksn le 


LZ 
Ae 
al 
= 
a 


Vog ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


GAIN BANDWIDTH PRODUCT 
VERSUS COLLECTOR CURRENT 


a 
asi ee 
A 


0 
1.0 2.0 5.0 10 50 100 200 
I¢ ~ COLLECTOR CURRENT - mA 
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TIME - ns 


Is = 15mA 


ls = 50mA 
Ip = 100 mA 
I= 15mA 
= 50 mA 
ls = 100mA 
lc = 10 yA 
I: = 10 uA 
ls = 0 
Ves = —50V 
Ves = —60V 
Ves = —50V 
Ves = —60V 


COLLECTOR CHARACTERISTICS* 


-2.0 
Veg ~ COLLECTOR -EMITTER VOLTAGE - VOLTS 


SWITCHING TIMES VERSUS 


ne Aceon al 
St carne 
iw 77226 
5 wl WAL EB 
“AAT ITT LT | 
202 = =e 
eT 
> (VE 
a a 


-6.0 -8.0 


COLLECTOR CURRENT 


i | 
2 
= 
f 
I 
|_| 


md 
~ 
N 
i 
ie 


; a 

= 

. 

- 

ae 

x 
M4 


lo 7 COLLECTOR CURRENT - mA 


~ 
a 


e/ 


-10 


AL 


TYPICAL ELECTRICAL CHARACTERISTICS FOR 2N4028 AND 2N4029 


COLLECTOR CHARACTERISTICS* 


ZEB LTT 
Zosaeon 
= 


aa 


Ic - COLLECTOR CURRENT - mA 


—) 
w 
3 
> 


i 


.0 -4.0 -6.0 -8.0 -10 
Veg ~ COLLECTOR -EMITTER VOLTAGE ~ VOLTS 


DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


A 
fet No 


NI 
reer UN 
NI 
CN 


fy - GAIN BANDWIDTH PRODUCT - MHz 


0 
0.01 0. 


I¢ ~ COLLECTOR CURRENT - mA 


Ie - COLLECTOR CURRENT - mA 


COLLECTOR CHARACTERISTICS* 


vr, 
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a ea 
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ie 
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|_| ; 
. 


Vog ~ COLLECTOR-EMITTER VOLTAGE - vous 
GAIN BANDWIDTH PRODUCT 
VERSUS COLLECTOR CURRENT 


= -10 


tL Hy; 
AGRE 


1 ~ COLLECTOR CURRENT - mA 


Io ~ COLLECTOR CURRENT - mA 


TIME - ns 


LA 
a 7eo eee 
i /aseaae 
4 ; -1.0 MA 
a Zestoeee 
a 


“eo apap 


COLLECTOR CHARACTERISTICS* 
00 


Gir Lt] | | 


t 

Peace 

0 -2.0 -4,0 -6.0 -8.0 -10 
Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 


Ie ~ COLLECTOR CURRENT - mA 


TYPICAL ELECTRICAL CHARACTERISTICS (AIIl Types) 


COLLECTOR CHARACTERISTICS* 


-1000 


-800 


aa 
: pica 


-2.0 
Vog ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


Ie - COLLECTOR CURRENT - mA 


BASE CHARACTERISTICS * 


Ie ~ COLLECTOR CURRENT - mA 


Vee - BASE-EMITTER VOLTAGE - VOLTS 


* Single family characteristic on Transistor Curve Tracer. 


Ie - COLLECTOR CURRENT - mA 


Ie - COLLECTOR CURRENT - mA 


COLLECTOR CHARACTERISTICS* 
000 


Veg 7 COLLECTOR-EMITTER VOLTAGE - VOLTS 


BASE CHARACTERISTICS* 


Vee ~ BASE-EMITTER VOLTAGE - VOLTS 
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Ie ~ COLLECTOR CURRENT - mA 


Ie - COLLECTOR CURRENT - mA 


: -2.0 
Veg ~ COLLECTOR-EMITTER VOLTAGE ~ VOLTS 


BASE CHARACTERISTICS* 


-100 mA 


= 


Vpe ~ BASE-EMITTER VOLTAGE - VOLTS 


7 TYPICAL ELECTRICAL CHARACTERISTICS (All Types) 


COLLECTOR-EMITTER | 
SATURATION VOLTAGE VERSUS 
COLLECTOR CURRENT 


BASE-EMITTER SATURATION 
“VOLTAGE VERSUS 
COLLECTOR CURRENT 


Vpplsat) - BASE-EMITTER SATURATION VOLTAGE - VOLTS 


0 
50 100 200 ~=S—s«CSS000—s«21000 10 20 50 


I¢ - COLLECTOR CURRENT - mA 


Voplsat) - COLLECTOR-EMITTER SATURATION VOLTAGE - VOLTS 


COLLECTOR CUTOFF CURRENT 
VERSUS REVERSE BIAS VOLTAGE 


1000 
ae ee aS ee 2 * 
Se ES = i] 
SS Ty . =< 
Peg saneoens rem roe be = 
Se ae Pee) es eee S 2 
oe ERE Eee: eee eee = 
o POs cee i Gees) > 
aes a ae ae e Yee 
e RY ERSTE CSA GOERS > ee eee 
> EERE REM TRTETN) NAAR! RETIRE Oo Oceana a 
yas Sa eS Ve eee = PT 
ee eee Se a Soe 
ais Ce SE Tie) See a ie 
= SS ee oO Pe ke eat 
© ee ¢ a] 
ete ae 
po 
Geen Reena ae ee Ss 
| al ERE eae: SE ae 
0 -10 -20 -30 -40 60 8 -0.1 -0.2 0.5 
Veg - COLLECTOR TO BASE VOLTAGE ~ VOLTS - 


Ton AND Toss TEST CIRCUIT 


ow LT 


PULSE SOURCE 


tr, tf <20ns 
Zin = 502 
PW = 10us 


DUTY CYCLE <2% 


NOTES: 


-1.0 -2.0 


100 200 


I; ~ COLLECTOR CURRENT - mA 


sueae te 


A Te ee ils es ee 


wi 
oS 
oS 


5.0 -10 
Vg ~ COLLECTOR-BASE VOLTAGE - VOLTS . 


-20 


COMMON BASE OPEN CIRCUIT 
OUTPUT CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


BRRRERERANNG) 


1000 


0 


Tego ~ COLLECTOR CUTOFF CURRENT - nA 


Cio “ COMMON-BASE, OPEN-CIRCUIT INPUT CAPACITANCE 


INPUT Zz 
tr ~10ns 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 87.5°C/Watt ( 


resistance of 350°C /Watt (derating factor of 2.85 mW/°C). 
(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. - 
(5) Pulse Conditions: length = 300 ws; duty cycle = 1%. . 
(6) See switching circuit for exact values of I,, I,,, and |,.. 
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COLLECTOR CUTOFF CU 


1000 Fr 


RRENT 


VERSUS AMBIENT TEMPERATURE 


ea ieee ewan, eee Seaiae 
bale Accel cine az el ee 
a ae ee a ae 
ee ee 
Sf 
10 | | Laas 
a eA ee 
St 
See ee 
ah, aaa aed bard Seep 
Ae 
A cee aaceial ae 
25 50 15 100 125 150 


T, - AMBIENT TEMPERATURE - 


s 


COMMON BASE OPEN CIRCUIT 
INPUT CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE © 


eel 
ee 
_— 

lees 


“a 


-1.0 =2; 


Bas 


i 


0 “5.0 


Veg ~ EMITTER-BASE VOLTAGE - VOLTS 


TO OSCILLOSCOPE 


>100kQ 


derating factor of 11.4 mW/°C); junction-to-ambient thermal 


_ 2N4030 THROUGH 2N4033° 
PNP HIGH-VOLTAGE GENERAL PURPOSE TYPE 


SILICON PLANAR II EPITAXIAL TRANSISTORS 


GENERAL DESCRIPTION - The 2N4030 through 2N4033 are PNP Silicon Planar Epitaxial Transistors 


designed for a wide variety ofapplications. These devices feature60 and 80 volt LV 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-5) outline 


CEO * excellent 


FE T of 150Mc and low saturation 


voltage. They are particularly useful in complementary driver and output applications operating from 


beta linearity with h specified from 100 pAto 1000mA, minimum f 


supply voltages to 80 volts. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


3 LEADS 
.019 
"916 DIA. 


Maximum Temperatures 
-65°C to +200°C 


+200°C Maximum 


+300°C Maximum 


Storage Temperature 
Operating Junction Temperature 


Lead Temperature (Soldering, 60 sec time limit) 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 4,0 Watts 
at 25°C Free Air Temperature (Notes 2 and 3) 0.8 Watt 
Maximum Voltages 2N4030 2N4031 NOTES: All dimensions in inches 
| 2N4032 2N4033 Consier areal ioorscwata Cal 
Vaso Collector to Base Voltage -60 Volts -80 Volts 
Vo EO Collector to Emitter Voltage (Note 4) -60 Volts -80 Volts 
VERO Emitter to Base Voltage -5.0 Volts -5.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N4030 2N4032 
. 2N4031 2N4033 
Characteristic Min. Typ. Max. Min. Typ. Max. Test Conditions 

beg DC Pulse Current Gain (Note 5) 40 80 120 100 160 300 Io = 100 mA VQ, =-5.0 V 
hep DC Current Gain 30 80 75 150 In = 100 uA Vor = -5.0 V 
her DC Pulse Current Gain (Note 5) 25 60 70 110 In = 500 mA Vor = -5.0 V 
hog DC Pulse Current Gain (Note 5) 15 (2N4030 only) 40 (2N4032 only) In = 10A Vor = -5.0 V 
her DC Pulse Current Gain (Note 5) 10 (2N4031 only) 25 (2N4033 only) In = 1OA Vor = -5.0 V 
hp pl-55°C) DC Pulse Current Gain (Note 5) 15 50 40 100 In = 100 mA Vor = -5.0 V 
he High Frequency Current Gain 1.0 1.5 1.5 2.0 In = 50 mA Vor =-10 V 

: (f = 100 Mc) 
BV ERO Emitter to Base Breakdown Voltage -5.0 -5.0 Volts In = I. = 10 wA 
C Common-Base, Open-Circuit 15 20 15 20 pf I, = 0 V =-10 V 

ape Output Capacitance fs CB 
Cc. Common-Base, Open-Circuit 75 110 75 110 pf I. = 0 V = -0.5 V 

ibo : C EB 

Input Capacitance | 

_ Turn On Time (Note 6) 30 100 23 100 nsec In 500 mA I, 1 ~ 50 mA 

te Storage Time (Note 6) 150 350 175 350 nsec I, 500 mA, Ini © 90 mA, 
. Ibe ~ -50 mA | 
te Fall Time (Note 6) 25 50 22 90 nsec I, © 500 mA, In, ~ 90 mA, 
30 ~ -50 mA 


Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 
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2N4030 2N4031 
2N4032 2N4033 


Symbol | Characteristic ; in. . Min. . Uni _ ‘Test Conditions 


150 mA 
500 mA 
1000 mA 
150 mA 
500 mA 
1000 mA 
BVapo 0 


Vo Ko (4st) Collector to Emitter Sustaining 10 mA 
Voltage (Notes 4 and 5) © (pulsed) 


0 


bd 


ae . Collector Saturation Voltage (Note 5) 
cr sat) Collector Saturation Voltage (Note 5) 
a . Collector Saturation Voltage (Note 5) 
BE (st) Base Saturation Voltage (Note 5) 


| 
a a 


VCE 


rt 
ono Ww wD 


es - Base Saturation Voltage (Note 5) 
Vaz (st) Base Saturation Voltage (Note 5) 


Collector to Base Breakdown Voltage 


et aot 
wWeaaqaaa 
— tt Pe 
wo Oo WD 


Collector Cutoff Current 
Collector Cutoff Current 
(150°C). Collector Cutoff Current 
(150°C) Collector Cutoff Current 


CBO 
CBO 

CBO 
CBO 


QQ 
es) 


el on el | 
FH 
<< << 


I 
I 0 
I 0 
I 0 


TYPICAL ELECTRICAL CHARACTERISTICS FOR 2N4030 AND 2N4031 


COLLECTOR oe | COLLECTOR eee COLLECTOR RACES Tes : 
-500 ; 


500 py a ie 
be! & Ty + 33° CT ego eo 
VAS = _ 
; ansconn Sar .ceneean 
eC e/a " 
Kes oa = Y), od -4,0 mMA+~—— a 
3 pa 2 at Hert tl | 5. esr ei 
S ae SOW) ( [atml [Pt e 
acc iY 2aeo0SS= at 
\ oO , 
E rea a Sco Sees a 4 
a (spre eve = Zee = Ea 
3 on al al 8 fe ail : 
2 ess 's som) | | | 2 = 
-100 : as 2 
| — a ae ie 
| ip 9 anne 
oO 2.0 0 60 80  -10 0 6.0 80  -10 
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TYPICAL ELECTRICAL CHARACTERISTICS —_(All Types) 
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Ton AND To¢¢ TEST CIRCUIT 


TO OSCILLOSCOPE 
INPUT 2 >100KQ 
try ~10nsec 


-o7v LI 


PULSE SOURCE 
ty, tf < 20nsec 
Zin = 50 

PW = 10usec 
DUTY CYCLE < 2% 


NOTES: 


(1) 
(2) 
(3) 


(4) 
(5) 
(6) 


These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 43.7°C/Watt (derating factor of 22.8 mW/°C); junction-to- 
ambient thermal resistance of 219°C/Watt (derating factor of 4.56 mW/°C). 


Rating refers to a high-current point where collector-to-emitter voltage is lowest. 
Pulse Conditions: length = 300 usec; duty cycle = 1%. 


See switching circuit for exact values of I, I,,,, andI 
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COLLECTOR CURRENT — COLLECTOR CURRENT | VERSUS AMBIENT TEMPERATURE 


2N4034° 2N4035 
PNP HIGH-SPEED SWITCH AND RF AMPLIFIER 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 


AL DESCRIPTION - The 2N4034 and 2N4035 igh-Gain Sili 

GENER 2N4034 and 2N4035 are High-Gain Silicon PNP Transistors suitable for a PHYSICAL DIMENSIONS 
wide range of applications including fast high-voltage switching, low noise, low-current requirements, and in accordance with 
high-gain RF applications. Key performance parameters are: typical maximum available gain of 27 db JEDEC (TO-18) outline 
at 100 Mc, low- and high-frequency noise figures of 3.5 db, andturn-onandturn-off times of 40 and 150nsec 


.230 
209 DIA. 


respectively. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature ~65°C to +200°C 
Operating Junction Temperature | 200°C 
Lead Temperature (Soldering, 60 sec Time Limit) 300°C 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 1.0 Watt 
at 25°C Ambient Temperature (Notes 2 and 3) 0.36 Watt 
Maximum Voltages and Current 
Veno Collector to Base Voltage -40 Volts 
CEO Collector to Emitter Voltage (Note 4) -40 Volts 
VERO Emitter to Base Voltage -5.0 Volts 
In Collector Current 100 mA = Leads are gold-plated Kovar 
Seas icgt alas gem 
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N4034 2N4035 
Characteristic Min. Typ. Max. Min. Typ. Max. . Test Conditions 


DC Current Gain 20 50 70 100 

DC Current Gain 50 90 180 . 

DC Pulse Current Gain (Note 5) . 70 150 200 150 200 300 
DC Pulse Current Gain (Note 5) -15 30 30 60 
Collector Saturation Voltage (pulsed, Note 5) -0.2 -0.3 -0.2 -0.3 
Collector Saturation Voltage (pulsed, Note 5) ~0.1 -0.14 -0.1 -0.14 
Base Saturation Voltage -0.7 -0.77 -0.9 -0.7 -0.77 -0.9 


10 ywA 


10 mA 
90 mA 
50 mA 
10 mA 
10 mA 


(sust) Collector Emitter Sustaining Voltage -40 -40 = 10 mA 
(Notes 4 and 5) (pulsed) 


= 10 mA 


Len en en on En | 
90QagaangaAnaAaA Aa 


Voro 


en! 
Q 


High Frequency Current Gain 4.0 5.5 4.5 
({£ = 100 Mc) 


Output Capacitance | 2.2 


( 


Input Capacitance 4.0 
Noise Figure (f = 100Mc) . | 3.5 


— 
Q =] 


a 


Collector Base Time Constant (f= 80 Mc) 
Turn On Time (Note 6) 
Turn Off Time (Note 6) 


— — Pt 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 175°C/Watt (derating factor of 5.71 mW/*‘C); junction-to 
ambient thermal resistance of 500°C/Watt (derating factor of 2.06 mW/°C). 


(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 psec; duty cycle = 1%. 


(6) See switching circuit for exact values of In, I, lL and I, 9° 
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__ FAIRCHI LD. TRANSISTORS 2N4034 ¢ 2N4035° 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) - 
| | a | ~-2N4034 2N4035 
Min. Typ. Max. Min. Typ. Max. Units 


- Characteristic Test Conditions 


Io pgitl25° C) 
BV 
BV 
BV 


CBO 
CES 
EBO 


DC Current Gain 

Pulse Current Gain (Note 5) 

Collector Saturation Voltage 

Base Saturation Voltage (pulsed, Note 5) 
Base Saturation Voltage _ | 
Collector Reverse Current 

Collector Reverse Current . 
Collector to Base Breakdown Voltage 
Collector to Emitter Breakdown Voltage 
Emitter to Base Breakdown Voltage 


60 100 
30 60 
-0.07 
-0.88 
-0.65 


150 200 

70 100 
-0.13 -0.07 -0.13 
“1.1 -0.88 -1.1 
-0.75 -0.65 -0.75 


15) 


15 


SWITCHING TIME TEST CIRCUIT 


t, and t =lnsec = 
ZiN = 502 


| SMALL SIGNAL CHARACTERISTICS (f=1 Kc) 


Characteristic 


Input Resistance 
Output Conductance 
Voltage Feedback Ratio 


Forward Current Transfer Ratio 


502 


2N4034 


Max. 
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Vec = -30V 


595Q 


To Sampling Scope 
Rise Time < 1 nsec 
Input Z = 100 K 2 


2N4035 
Min. ‘Max. 
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LOW SATURATION VOLTAGE .. . 


nw a eeniraieel ton 


= 35 ns (MAX) AT 500 mA 
tos; = 65 ns (MAX) AT 500 mA 


2N4046 - 2N4047 
NPN HIGH-VOLTAGE, HIGH-CURRENT SWITCHES 


SILICON PLANAR* EPITAXIAL TRANSISTORS 


ceas tae fe asin s LVceo = 30 V (MIN) (2N4046) OR 50 V (MIN) (2N4047) 
hia . + +» Age = 30 (MIN) AT 500 mA, 1.0 V 


cra coe aaah dr won sG h,. = 25 (MIN) AT 1.0, 5.0 V 
Vo-(sat) = 0.65 V (MAX) AT 800 mA 


. Voz (sat) = 0.75 V (MAX) AT 1.0A 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-5) outline 


32901. 


| Storage Temperature —65°C to +200°C 
| Operating Junction Temperature -+-200°C Maximum 
| Lead Temperature (Soldering, 60 second time limit) +300°C Maximum 
Maximum Power Dissipation (Notes 2 and 3) 
| Total Dissipation at 25°C Case Temperature 3.5 Watts 
, at 25°C Ambient Temperature 0.8 Watt 
| Maximum Voltages and Current 2N4046 2N4047 Beet see ae 
! Veso Collector to Base Voltage 50 Volts 80 Volts Collector internally connected to case 
Vers Collector to Emitter Voltage 90 Volts 80 Volts 
Vero Collector to Emitter Voltage (Note 4) 30 Volts 50 Volts 
VeRo Emitter to Base Voltage 6.0 Volts 6.0 Volts 
Io DC Collector Current 900 mA 900 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N4046 2N4047 


MIN. TYP. MAX. MIN. TYP. TEST CONDITIONS 


SYMBOL CHARACTERISTICS MAX. UNITS. 


I, = 10 mA (pulsed) 1, = 0 


Vero(sust) Collector to Emitter Sustaining Voltage 


I = 1000 mA(pulsed) |, = 100 mA 
I. = 500 mA (pulsed) |, = 50 mA 

lo ~ 500 mA Is, ~ 50 mA 
Ic =z 500 mA, I =~ 50 mA 

. Ibo ~~ —50 mA 
Veg = 10V 
Veg = 10V 
Veg = 0.5V. 


Collector Saturation Voltage (Note 5) 
Collector Saturation Voltage (Note 5) 
Turn-on Time (Note 6) 
Turn-off Time (Note 6) 


Vo. (sat) 
Vo (sat) 


High Frequency Current Gain (f = 100 MHz) 
Common Base, Open Circuit Output Capacitance 
Common Base, Open Circuit Input Capacitance 


*Planar is a patented Fairchild process. 
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2N4047 


2N4046 : 

CHARACTERISTICS TYP. MAX. MIN. TYP. MA’ UNITS TEST CONDITIONS 
hee DC Pulse Current Gain (Note 5) 40 90 150 40 90 150 I. = 100 mA Vor = 1.0V 
Hee _DC Pulse Current Gain (Note 5) 30S 50 20 845 Ig = 500 mA Vogp = 1.0V 
hee DC Pulse Current Gain (Note 5) 30 = 65 30 ~—«60 Ie = 300 mA Veg = 1.0V 
he = —~«ODC Pulse Current Gain (Note 5) 2 65... 15 65 _Io= 1000 mA Vo, = 5.0V 
hee ~~ DC Pulse Current Gain (Note 5) 20 60 20 60 lk=10mA Ve = 1.OV 
Hee ~~ DC Pulse Current Gain (Note 5) 20 = 45 5 40 | Ig = 800 mA Veg = 2.0V 
Voz (sat) Collector Saturation Voltage (Note 5) 0.11 0.25 0.19 0.25 Volts I,=10mA I, = 1.0 mA 
Vog(sat) Collector Saturation Voltage (Note 5) 0.13 0.2 0.21. 0.26 Volts I, = 100 mA I, = 10 mA 
Vog(sat) Collector Saturation Voltage (Note 5) 0.22 0.32 0.31 0.4 Volts 1, = 300 mA |, = 30 mA 
Voe(sat) Collector Saturation Voltage (Note 5) 0.4 0.65 0.5 0.8 Volts I, = 800 mA I, = 80 mA 
Vee (sat) | Base Saturation Voltage (Note 5) 0.64 0.76 0.64 0.76 Volts lI. =10mA 1g = 1.0 mA 
Vee(sat) Base Saturation Voltage (Note 5) 0.75 0.86 0.75 0.86 Volts I.=100mA lz = 10 mA 
Vpe(sat) _ Base Saturation Voltage (Note 5) 0.89 1.1 0.89 1.1 Volts I, =300mA |, = 30 mA 
Vae(sat) Base Saturation Voltage (Note 5) _ 09 095 12 O9 O95 12 Volts I,=500mA 1,=50mA 
Vee(sat) _ Base Saturation Voltage (Note 5) 1.0 1.5 1.0 1.5 Volts Ic = 800 mA |, = 80 mA 
Vpe(sat) Base Saturation Voltage (Note 5) ll = 17 ee er Volts I,=1000mA_ 1,=100mA 
logo Collector Cutoff Current | 0.25 1.7 uA I, =0 Veg = 40V 
loRo Collector Cutoff Current | 0.33 17 uA Ag = 0 Veg = 60V 
lopo(-+85°C) Collector Cutoff Current 25 120 ee Veg = 40V 
lepo(+85°C) —- Collector Cutoff Current | 25 = «120 vA |e = 0 Veg = 60V 
BVag6 Collector to Base Breakdown Voltage 30 80 Volts I, =10yA I. =0 

~ BYces Collector to Emitter Breakdown Volta : 50 80 Volts Io=10yA Veg = 0 
Emitter to Base Breakdown Voltage - < 6.0 6.0 Volts Io= I = 10 wA 


BVego 


TYPICAL ELECTRICAL CHARACTERISTICS 
2N4046 


DC PULSED CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
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SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 


SWITCHING TIME - ns 


In *10t, = 201 
c*10tg, = lg, 
Vv * 


1¢ ~ COLLECTOR CURRENT ~ mA 


NOTES: 


Coo 
SU 


i TET TAN 


- TURN OFF BASE CURRENT - mA 


~ TURN OFF BASE-CURRENT - mA 


2 


1 
Bo 


SN ITCHING TIMES - ns 


TYPICAL ELECTRICAL CHARACTERISTICS. 
2N4046 * 2N4047 | 
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FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 
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SWITCHING TIME TEST CIRCUIT 


-3.8V 


1kQ 


1.0uF 
Vin = +9.7 
te & te < Ins 622 
P.W. ~ lus 
Zin = 50Q ~ 


DUTY CYCLE < 2% 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. a § a Gis aha 
(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 50°C/Watt (derating factor of 20 mW/°C).. Junction to ambient. thermal 
~ resistance of 219°C/Watt (derating factor of 4.56 mW/°C). . . aS 
(4) Ratings refer to a high-current point where collector to emitter voltage is lowest. |... 
(5) Pulse Conditions: length = 300 us; duty cycle= 1%. 
(6) See switching circuit for exact value of Ic, 181, and Isz. 
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2 las - TURN OFF BASE CURRENT - mA 


By ~. TURN OFF BASE CURRENT - mA- 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 
300 


Sean 
eed 


200 
Ip, ~ TURN ON BASE CURRENT - mA 


FALL TIME VERSUS TURN ON 


AND TURN OFF BASE CURRENTS 
+s | 


100 
IB, - TURN ON BASE CURRENT - mA 


200 


-+30V 


WF Vout ; 

TO SAMPLING SCOPE 
tr < lns 

Zin 2 100KQ — 


I¢ ~ 500mA, By = 50mA, 'B2 =~ 50mA 


2N4134 + 2N4135 


NPN LOW NOISE RF AMPLIFIERS — 


DIFFUSED SILICON PLANAR* TRANSISTORS 


LOW NOISE FIGURE --2.5 db MAX @ 60 MHz 


9.0 dh MAX @ 450 MHz 


HIGH STABLE GAIN IN UNNEUTRALIZED AMPLIFIERS -- 20 db MIN @ 60 MHz 


8 db MIN @ 450 MHz 


e LOW FEEDBACK CAPACITANCE -- 0.5 pF MAX 
GUARANTEED FORWARD AGC 
ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 


Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Note 2] 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Specified) 


at 25°C Ambient Temperature [Note 2] 


Maximum Voltages 


Vero 
Veco 


Ve BO 


SYMBOL 
NF 


PG 
NF 


Vceo (sust) 
BV cso 
BVeso 

Vee (Sat) 

Vee (sat) 
Icao (150°C) 


~Teso (25°C) 
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Collector to Base Voltage 
Collector to Emitter Voltage [Note 3] 
Emitter to Base Voltage 


CHARACTERISTIC 


Noise Figure (2N4135 only) 
(f = 450 MHz) [Note 5] : 
Power Gain (f = 450 MHz) (2N4135 only) 


(Adjusted for min. Noise Figure; Note 5) 
Noise Figure (f = 60 MHz) 
{Note 6] 


Power Gain, Neutralized (f = 60 MHz) 
(Adjusted for min. Noise Figure; Note 6) 


Power Gain, Unneutralized (f = 60 MHz) 
[Note 7] 


AGC Voltage for 30 db Gain Reduction (f = 60 MHz) 
{Note 7] 


Collector-Base Time Constant (f = 80 MHz) 
Maximum Frequency of Oscillation 


Reverse Transfer Capacity 
Common Emitter 


High Frequency Current Gain (2N4135 only) 
= 100 MHz) 
High Frequency Current Gain (2N4134 only) 


(f = 100 MHz) 


_ DC Pulse Current Gain {Note 4] 


DC Pulse Current Gain [Note 4] 

Collector to Emitter Sustaining Voltage [Notes 3 and 4] 
Collector to Base Breakdown Voltage 

Emitter to Base Breakdown Voitage 

Base Saturation Voltage 

Collector Saturation Voltage 

Collector Cutoff Current 

Collector Cutoff Current 
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PHYSICAL DIMENSIONS 


in. accordance with 
JEDEC (T0-72) 


195 
1730! 


— 55°C to + 200°C 


.500 MIN 
+200°C 1] 
0.3 Watt 
0.2 Watt 
30 Volts 
30 Volts 
3.0 Volts 
NOTES: All dimensions in inches 
Leads are gnid-plated kovar. oe 
MIN. TYP. MAX. UNITS TEST CONDITIONS 
5.0 dB I =10mA Voe=15V 
Rs ~ 130 QQ 7 
8.0 10 I; = 1.0 mA | Vee = 15V 
2.0 2.5 dB e=1.0mA Vos=15V 


s 2 300 2 


177 «621 (24 dB k= 1.0mA Vee=15V 


20 «235 dB I: = 5.0mMA Vacc = 13V 


19 22 245 Volts Vcc=28V 
2.5 5.0 ps lce=4.0mA Vee=10V 
3.25 GHz le =40mA Vos = 15V 
0.25 0.37 0.50 pF e= 0 Vee = 10V 
| f = 1.0 MHz | 
(Emitter & Can Guarded) 
4.25 8 0 le = 4.0 mA Vee = 10V 
3.5 8.0 le =40mA Vee=10V 
25 200 le =4.0mA Vee=10V 
10 c=40mA Vee=10V 
30 Volts lc = 1.0mA l= 0 
30 Volts lc = 1.0mA lL = 0 
3.0 Volts lc = 0 le = 100 uA 


0.92 Volt Ic=10mA 1, =5.0mA 


Vee = 10V 


* Planar is a patented Fairchild process. 


-AIRCRHILM 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


Soe a 2N4134 ¢ 2N4135 


NOTES: 


(1) These ratings are 5 limiting valués apuNe which the “serviceability of any ‘individual sen conductee device may be impaired. 


(2) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 583°C/Watt (derating factor 1.72 mW/°C); junction to ambient 
thermal resistance of 875°C /Watt (derating factor of 1.14 mW/°C). 


(3) Rating refers to a high-current point: where collector to emitter voltage is lowest. 


(4) Pulse Conditions: length = 


300 ws; duty cycle = 1%. 


(5) Test conditions are as shown in Figure 1. Noise Figure referenced to AIL type 70 Hot-Cold noise standard. Noise Figure includes second stage contribution of 5.0 db. 
(6) Test conditions are as shown in Figure 2. Amplifier Gain is measured with amplifier input tuned for minimum noise figure. Neutralization is used to minimize input bandpass 


skewing. With neutralization network removed, amplifier gain will be 2 to 3 db lower, but noise figure will not change measurably. 


(7) Test conditions are as shown in Figure 3. 


(8) Socket Capacitance is typically 0.5 pF and will degrade ariplitier gain and stability. Best performance is obtained by omitting sockets and sqldeHng or clipping transistor to 
the ground Bane If a socket is Pequisen, a shield should be used between the base and collector socket pins. 7 | 
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TYPICAL ELECTRICAL CHARACTERISTICS 


Veg (sat) COLLECTOR SATURATION VOLTAGE - VOLTS 


Cre - COMMON EMITTER FEED-BACK CAPACITY - pF 


* Single family characteristic on Transistor Curve Tracer. 
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COMMON EMITTER FEED-BACK 
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2-278 


Vpe (sat) BASE SATURATION VOLTAGE ~ VOLTS 


-I¢ ~ COLLECTOR CURRENT - mA 


COLLECTOR TO BASE CURRENT - pA 


COLLECTOR CHARACTERISTICS* 
12 


| ie ee VOLTAGE - VOLTS 


BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 
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Ie - COLLECTOR CURRENT ~ m 


COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 
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~ AMBIENT TEMPERATURE - °C 
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NOISE FIGURE VERSUS NOISE FIGURE AND 
SOURCE RESISTANCE AND POWER GAIN VERSUS SOURCE RESISTANCE 
BASE CHARACTERISTICS* COLLECTOR CURRENT FREQUENCY VERSUS FREQUENCY 


1000 ee ee ee ee 


mA 


~ COLLECTOR CURRENT - 


Fo ES voy TTT TT 
oe safieionkt 
ch i= 
Sani ISS ee : 
PTT Stes NAD : Hh 8 
AEN) E 3 ise 
pf + Ss ft rt 3 “ “a 
ee a i Se ee oa g P r 
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ecw ® = TTT Paromrimu source [NT] 
2 ST er ee 
| Ti | Siz eae ee 
e eRe 
0.1 0.5 1.0 5.0 10 1.0 5.0 10 50 100 500 1000 
Vee ~ BASE VOLTAGE - VOLTS |; ~ EMITTER CURRENT - mA  - FREQUENCY - MHz f - FREQUENCY ~ MHz 
TYPICAL “Y” PARAMETERS 
FORWARD TRANSFER | 
INPUT ADMITTANCE VERSUS OUTPUT ADMITTANCE VERSUS ADMITTANCE VERSUS REVERSE TRANSFER ADMITTANCE 
FREQUENCY — OUTPUT FREQUENCY — FREQUENCY — INPUT VERSUS FREQUENCY — 
SHORT CIRCUIT INPUT SHORT CIRCUIT SHORT CIRCUIT OUTPUT SHORT CIRCUIT | 
seo | Ti. JT] g _T] TTT Ii 
2 tom TT Ee Rey cay 2) ee I 
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f - FREQUENCY - MHz 


: 4 5.0 10 50 100 500 1000 
f - FREQUENCY ~ MHz f - FREQUENCY - MHz 


f - FREQUENCY - MHz 


FORWARD TRANSFER 


INPUT ADMITTANCE VERSUS OUTPUT ADMITTANCE VERSUS ADMITTANCE VERSUS EMITTER REVERSE TRANSFER ADMITTANCE 
EMITTER CURRENT — EMITTER CURRENT — CURRENT — OUTPUT VERSUS EMITTER CURRENT — 
OUTPUT SHORT CIRCUIT INPUT SHORT CIRCUIT SHORT CIRCUIT INPUT SHORT CIRCUIT 
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* Single family characteristic on Transistor Curve Tracer. | 


FIG. 1 450 MHz NOISE FIGURE 
AND POWER GAIN CIRCUIT 
(2N4135 only) | 
L 300 pF, PORCELAIN CAPACITOR: CAPACITOR LEADS 
FORM L,; LEAD DIAMETER 0.025, LENGTH 1-3/8" 
' FROM INPUT CONNECTOR TO BASE PIN OF TRANSISTOR 


(VITRAMON VY 12C301 OR EQUIVALENT) 


-C 


1 1 


1 TURN, #22 TINNED WIRE 1/2" DIAMETER, 5/16" LONG, 
CENTER TAP 


C,, C,, C,. 0.8 - 10 pF, AIR VARIABLE (JOHANSEN 2950 OR EQUIVALENT) 


2? ~3? ~5 


Cc 500 pF, UNCASED CERAMIC (CENTRALAB DA121 OR ~ 


EQUIVALENT) 


4 


RFC 6" #30 ENAMEL WIRE, CLOSE WOUND, 1/16" DIAMETER 
FEEDTHROUGH CAPACITORS ARE 1000 pF CERAMIC (ALLEN-BRADLEY FASC 
OR EQUIVALENT) 


*See Note 8° 


2-279 


“FAIRCHILD TRANSISTORS 2N4134  2N4135. 
FIG. 2 60 MHz NOISE FIGURE = | 


AND POWER GAIN CIRCUIT 


Q * 
XN 
\ 
01 uF ; 
A u 
3 on 
c | 
17 L 1 | 
O01uF’|* .0OluF 
2.2kQ 2.2kQ 
ooiuF.| -92 "F | oo1 uF 
V 
1 Vacc J 
.28V 
*See Note 8 
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Cc 7. 62 pF DIPPED MICA CAPACITOR 


A 51 pF DIPPED MICA CAPACITOR | 


Cy, C4, C, - 0.8-10pF, AIR VARIABLE, (JOHANSEN 2950 OR 


EQUIVALENT) 
APPROXIMATE CAPACITANCE, 


L - 


1 5 TURNS NUMBER 18 ENAMEL WIRE, AIR WOUND, 
5/16" INSIDE DIAMETER, 3/8" LONG, INDUCTANCE 
0.14 yH. 
T, - PRIMARY: 14 TURNS NUMBER 24 ENAMEL WIRE SPACED 


EVENLY AROUND 0.156" I.D. TOROID (ARNOLD A4-310-125 SF 


OR EQUIVALENT) INDUCTANCE 0.82 pH, SECONDARY: 3 TURNS, 


NEUTRALIZATION WINDING: 3 TCLOSE WOUND 
BYPASS AND FEEDTHROUGH CAPACITORS ARE 1000 pF 
CERAMIC (ALLEN-BRADLEY FASC OR EQUIVALENT) 


FIG. 3 60 MHz POWER GAIN 
AND AGC CIRCUIT 


Ty 


©) 


7 TURNS, NUMBER 22 ENAMEL WIRE WOUND ON 0.156" I. D. 
TOROID FORM, .ARNOLD ENGINEERING COMPANY, 

TYPE A4-310-125-SF, OR EQUIVALENT, INDUCTANCE 

0.21 yuH. 


D2 PRIMARY: 14 TURNS, NUMBER 24 ENAMEL WIRE WOUND 
ON TOROID, INDUCTANCE 0.82 »H. SECONDARY: 3 T, 
NUMBER 22 ENAMEL WIRE WOUND ON COLD END OF 
PRIMARY | 


C,,C,- 0.8-10 pF, AIR VARIABLE, (JOHANSEN 2950 OR EQUIVALENT) 


1’? ~2 


BYPASS AND FEEDTRHOUGH CAPACITOR ARE 1000 pF 


CERAMIC (ALLEN-BRADLEY FASC OR EQUIVALENT) 


60 MHz I.F. AMPLIFIER WITH 
MANUAL GAIN CONTROL 


15 TURNS NUMBER 30 ENAMEL WIRE, CENTER TAPPED, 
WOUND ON 0.156" I. D. TOROID (MICROMETALS T30-13 OR 
EQUIVALENT) INDUCTANCE 0.32 yH 


PRIMARY 14 TURNS NUMBER 24 ENAMEL WIRE SPACED 
EVENLY AROUND 0.156" I.D. TOROID (ARNOLD A4-310-125 SF 
OR EQUIVALENT) INDUCTANCE 0.82 uH 

SECONDARY: 1 TURN, NEUTRALIZATION WINDING: 1 TURN 


AS T, WITHOUT NEUTRALIZATION WINDING 


2.2kQ 


6.8 uH | 


To 


2.2kQ 


2-280 


as 


) —o-— I5 


be cate cee OnE oe oh 


CENTER FREQUENCY: 60 MHz 


3 dBBANDWIDTH: 10.5 MHz 


G SPOT NOISE FIGURE: 1.8 +0.1 dB 

rs 

ext 
GAIN: 62 dB 
AGC RANGE: 60 dB 
SUPPLY CURRENT: 15 mA; 21 mA@60dBAGC 

2.2kQ 7 

0-28 V 


Ts - PRIMARY: SAME AS T,, SECONDARY: 3 TURNS 


i 

1» Cy» Cg» C4, Cg - 0.8 to 10 pF AIR VARIABLE (JOHANSEN 

2950 OR EQUIVALENT) _ & 

Qy> Qp? Q3 - 2N4134 OR 2N4135 
NEUTRALIZATION TECHNIQUE: APPLY 60 MHz SIGNAL TO 
AMPLIFIER INPUT. DISCONNECT EMITTER RESISTOR OF Q)- 
ADJUST C, FOR MINIMUM FEEDTHROUGH POWER. GAIN LOSS 
WITH ZERO EMITTER CURRENT IN Q, SHOULD BE GREATER THAN 
45 dB. | 
BYPASS AND FEEDTHROUGH CAPACITORS ARE 1000 pF 
CERAMIC (ALLEN-BRADLEY FASC OR EQUIVALENT). 


2N4137 
NPN HIGH-SPEED SATURATED SWITCH 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 


FEATURES 
@ HIGH FREQUENCY CURRENT GAIN -- f , = 500 MHz Min. | PHYSICAL DIMENSIONS 
HIGH VOLTAGE -- LV... = 20 VOLT Min. ioe Ot aie 


230 
"209 DIA. 


e 
@ LOW CAPACITY --C,,, = 4.0 pf Max. 
@ LOW CHARGE STORAGE TIME -- 7, = 13 ns Max. 


Seating 


Pi f 
ABSOLUTE MAXIMUM RATINGS [Note 1] a 
Maximum Temperatures - 3 LEADS 
Storage Temperature —65°C to +200°C -019 
Operating Temperature 200°C Maximum 
Lead Temperature (Soldering, 60 sec Time Limit) 300°C Maximum 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature 1.2 Watts 
[Notes 2 and 3] 
at 100°C Case Temperature 0.68 Watt 
| [Notes 2 and 3] 
at 25°C Ambient Temperature 0.36 Watt 
| [Notes 2 and 3] 
| Maximum Voltages and Currents 
Vepo Collector to Base Voltage 40 Volts 
Vers Collector to Emitter Voltage 40 Volts 
Vero Collector to Emitter Voltage [Note 4] 20 Volts a 
Veso Emitter to Base Voltage 4.5 Volts | AU gade aro goad olsted rota 
le Collector Current (10 usec Pulse) | 500 mA a eee 
Ie DC Collector Current 200 mA . 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 
| hee DC Pulse Current Gain [Note 5] 40 66 120 Ib =10mMA VQ=1.0V 
| h,-- (—55°C) DC Pulse Current Gain [Note 5] 20 50 I, = 10mA Voz = 0.35 V 
| Vee (Sat) Pulsed Base Saturation Voltage [Note 5] 0.72 0.8 0.85 Volts Ik = 10mA p= 1.0mA 
| Vee (sat) Pulsed Base Saturation Voltage (—55°C to +125°C) 0.59 1.02 Volts Ik =10mA lh=1.0mA 
| [Note 5] 
Vee (sat) Pulsed Base Saturation Voltage [Note 5] 0.9 1.15 Volts Ip = 30 mA | I, = 3.0 mA 
7 Vee (sat) Pulsed Base Saturation Voltage [Note 5] Le 1.6 Volts Ig = 100 mA l= 10mA 
| Veg (sat) Pulse Collector Saturation Voltage (125°C) [Note m 0.19 0.3 Volts I, = 10mA l,=1.0mA 
| logs - Collector Reverse Current | 0.05 0.4 LA Vez = O Veg = 20 V 
lego (150°C) Collector Cutoff Current ~ 10 30 LA I=0 Vog = 20 V 
BV ore Collector to Emitter Breakdown Voltage 40 Volts lk = 10 yA Vee = O 
| BV cao Collector to Base Breakdown Voltage 40 Volts Ig =10uA i= 
| Voro (sust) Collector to Emitter Sustaining Voltage 20 Volts I, =10mA = 
! [Notes 4 and 5] (pulsed) 
BVig5 Emitter to Base Breakdown Voltage 4.5 Volts I. =10yA Ip = 0 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any iudividual semiconductor device may be impaired. 
(2) These are steady state limits. Tie factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 146°C/watt (derating factor of 6.85 mW/°C). Junction-to-ambient thermal resistance 
of 486°C /watt (derating factor of 2.06 mW/°C). 


(4) Ratings refer to a high-current point where collector-to-emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 wsec; duty cycle = 1%. 
(6) See switching circuits for exact value of Io, 1,,, and I,, 


Pe Mieotogerae 
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1c ~ COLLECTOR CURRENT - mA 


SYMBOL | 
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Voz (sat) 
Veg (sat) 
Vo, (sat) 
Ve, (sat) 
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Veg ~ COLLECTOR VOLTAGE - VOLTS 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) __ 


‘CHARACTERISTIC 


~ DC Pulse Current Gain [Note 5] 
' DC Pulse Current Gain [Note 5] 


DC Pulse Current Gain [Note 5] 

Pulsed Coilector Saturation Voltage [Note 5] 
Pulsed Collector Saturation Voltage [Note 5] 
Pulsed Collector Saturation Voltage [Note 5] 
Pulsed Collector Saturation Voltage [Note 5] 
Pulsed Base Saturation Voltage [Note 5] 
High Frequency Current Gain (f = 100 mc) 
Output Capacitance 

Charge Storage Time Constant [Note 6] 
Turn On Time [Note 6] 

Turn Off Time [Note 6] 


TEST CONDITIONS 


Vog = 0.35 V 
Vop =O0.4V 
100mA V.,=1.0V 


I, = 3.3 mA 
Vop = 10V 
Vo, = 5.0 V 
1,, ~ 10 mA,i,, ~ —10 mA 
10 mA ip, ~ 3.3mA 


Ig 10 mA, |,, ~ 3.3 MA, |, = —3.3 MA 


TYPICAL COLLECTOR AND BASE CHARACTERISTICS 


SATURATION REGION 
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PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


- DC PULSE CURRENT GAIN 
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Vpe ~ BASE VOLTAGE - VOLT 
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BASE SATURATION VOLTAGE 
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SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 
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Ve > COLLECTOR CURRENT - mA 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


Igo - TURN OFF BASE CURRENT - mA 


isa: TURN ON BASE CURRENT - mA 


FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


tga - TURN OFF BASE CURRENT - mA 


Ig, ~ TURN ON BASE CURRENT - mA 


COLLECTOR CUTOFF CURRENT — 
VERSUS REVERSE BIAS VOLTAGE 
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Vop ~ COLLECTOR TO BASE VOLTAGE - VOLTS 


TYPICAL ELECTRICAL CHARACTERISTICS 


DELAY TIME VERSUS BASE-EMITTER 
OFF VOLTAGE AND TURN ON 
BASE CURRENT 


SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 


SATTCHING TIMES - nsec 


Ty - AMBIENT TEMPERATURE - °C 


1g) ~ TURN ON BASE CURRENT - mA 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


be eel dee IZ Pe ail eld 
Pass fp A+ 4 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


Igg - TURN OFF BASE CURRENT - mA 
Igo - TURN OFF BASE CURRENT - mA 
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Igy - TURN ON BASE CURRENT - mA 


FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


Igo - TURN OFF BASE CURRENT - mA 
- TURN OFF BASE CURRENT - mA 
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LOWER LIMITING 
VOLTAGE VERSUS 
SOURCE RESISTANCE 
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RISE TIME VERSUS TURN ON BASE 
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EMITTER TRANSITION AND OUTPUT 
CAPACITANCES VERSUS REVERSE 
BIAS VOLTAGE 
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AVERAGE PROPAGATION 
DELAY PER TRANSISTOR 
VERSUS COLLECTOR VOLTAGE 


AVERAGED OVER TEN STAGES 
SEE PROPAGATION DELAY CIRCUIT 


tod ~ AVERAGE PROPAGATION DELAY / TRANSISTOR - nsec 


Voc ~ SUPPLY VOLTAGE - VOLTS 


RANSISTOR 2N4137 


CHARGE STORAGE TIME MEASUREMENT CIRCUIT 


"A! g90Q.. 0.1 = 1KQ 
° 7 “2 Vout | 
0.1 5002, | | 
ae (a a, . +8V 10% Pulse waveform 
50023 2912 == at point ‘A’ 
3 _ay | 
1[¢2:2023 0.0023 y, : 
Pulse Generator 10% Vout 
Vin Rise Time < 1 nsec 0 
Source Impedance = 502 10 10 
~ PW 2 300 nsec . = - ; 
Duty Cycle < 2% fa er To Sampling Oscilloscope 
l1V 10V Input Impedance = 50Q 
-9 O - Rise Time < 1 nsec 


ton — tors MEASUREMENT CIRCUIT 


~ 220Q 0.1 
42) Vout 
3.3 K 
10 
(jai 10 % | To 
a 50Q 
0.0023, 90 % 
= 90 % ~}i| A 
Vep=-3V 
Vin = +1525 V off 
eT POE? Vg pz +13.2V 
Vin =-21.9 V 
Pulse Generator . 
Vin Rise Time < 1 nsec 01 i. pated Oscilloscope 
Source Impedance = 50 ee Eas es = 509 
PW > 300 nsec Ly ise Time < 1 nsec 
Duty Cycle <2% Vcc = 3V 


CIRCUIT FOR MEASUREMENT OF PROPAGATION DELAY 


9+Voc 


| Pulse Generator ; sy ~h Ns . Ls 50% 
tr < 0.5 nsec | 
-509 | | 8 STAGES eres 
zs a | — nara Waveforms 1 and 2 Superimposed 
ee = | . 
APG 50 
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2N4207 + 2N4208 - 2N4209 
PNP ULTRA HIGH-SPEED SWITCHES 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


e@ ULTRA-FAST SWITCHING TIME --t.;; = 20 ns MAX. 

e LOW CAPACITY --C... = 3.0 pF MAX. and Cino = 3.5 pF MAX. PHYSICAL DIMENSIONS 
in accordance with 

@ LOW SATURATION VOLTAGE - - Vcc(sat) = 0.18 V MAX. @ Ic = 10 mA 230 

e HIGH BREAKDOWN VOLTAGE --LVcco = 15 V MIN. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


. Seating + 
Maximum Temperatures plane 
Storage Temperature —65°C to +200°C 
Operating Junction Temperature + 200°C Maximum 3 LEADS ee a 
Lead Temperature (Soldering, 60 s Time Limit) + 300°C Maximum ily | | i 
Maximum Power Dissipation | 
Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 0.7 Watt 
at 25°C Ambient Temperature [Notes 2 and 3] 0.35 Watt 
Maximum Voltages and Current for Each Transistor 
2N4207 2N4208 2N4209 
Vceo _—~Collector to Base Voltage —6.0Volts —12Volts | —15 Volts 
Veco _— Collector to Emitter Voltage [Note 4] — 6.0 Volts —12 Volts — 15 Volts 
VeBo Emitter to Base Voltage —45Volts  —4.5 Volts —4.5 Volts 


lc Col lector Current 50 mA 50 mA 50 mA NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 
Package weight is 0.43 gram 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N4207 2N4208 2N4209 | 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

T; Charge Storage Time [Note 6] 12 15 16 20 16 20 ns Ic = 10mA le = Ie, = 10 mA 

tes Turn On Time [Note 6] 11 15 11 15 11 15 ns Ic=10mA fy = 1.0 mA 
tort Turn Off Time [Note 6] 11 15 14 20 14 20 =ons Ic = 10 mA Is, = Is. = 1.0 mA 
Cobo Common Base, Open Circuit Output Capacitance 20 3.0 20° :3,0 20 30 pF ik=0 Vos = —5.0V 
Cito Common Base, Open Circuit Input Capacitance 24 3.5 24 35 — 24 3.5 pF Ic= Veg = —O.5V 
Nte High Frequency Current Gain (f = 100 MHz) 6.5 11 lc = 10mA Vee = —5.0V 
hye High Frequency Current Gain (f = 100 MHz) 7.0 13 8.5 13 ic = 10 mA Vee = —10V 
Nee DC Current Gain . 35 85 15 60 35 60 lc = 1.0mA Vee = —0.5V 
hee DC Pulse Current Gain [Note 5] 50 100 120 30 67 120 50 67 += 120 lc = 10 mA Vee = —0.3V 
hee DC Pulse Current Gain [Note 5] 40 75 30 60 40 60 lc = 50 mA Vee = —1.0V 
hee (—55°C) DC Pulse Current Gain [Note 5] 20 50 12 40 20 40 lc = 10 mA Voe = —0.3V 


*“ Planar is a patented Fairchild process. 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction to ambient thermal resistance of 500°C/watt (derating factor of 2.3 mW/°C). Junction to case thermal resistance 
of 250°C /watt (derating factor of 4.57 mW/°C). 


(4) Rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 ws; duty cycle = 1%. 
(6) See switching circuit for exact values of I., I,, and I,.. 
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


| 2N4207 2N420 
| SYMBOL CHARACTERISTIC _ TYP. MAX. MIN. TYP. 
—.07 
—.08 
~0.25 
—0.73 
—0.88 


—1.15 


—.07 —0.13 
—.08 —0.15 
—02 —0.5 
—0.73 -—0.8 

—0.8—0.88 —0.95—0.8 
—115 -15 
0.020 10 


Collector Saturatiof Voltage 
Pulsed Collector Saturation Voltage [Note 5] 
Pulsed Collector Saturation Voltage (Note 5) 
Base Saturation Voltage 
Pulsed Base Saturation Voltage 
Pulsed Base Saturation Voltage 
Collector Reverse Current 
Collector Reverse Current 

Ices Collector Reverse Current 

Ices (125°C) Collector Reverse Current 

Ices (125°C) Collector Reverse Current 
| Ices (125°C) Collector Reverse Current 
| BVeso Emitter to Base Breakdown Voltage —45 
| Vceo (sust) Collector to Emitter Sustaining Voltage [Note 4] —6.0 
| BV ces Collector to Emitter Breakdown Voltage —6.0 
| BVc0 Collector to Base Breakdown Voltage —6.0 


Vee (sat) 
| Ve (sat) 
Vee (sat) 
| Vee (Sat) 
Vee (sat) 
Vee (sat) 
| Ices 


0.048 


Ices 


0.012 5.0 


0.012 


—45 
—12 
—12 


8 2N4209 
MAX. MIN. TYP. MAX. 


—0.13 
—0.15 


UNITS TEST CONDITIONS 


—.07 
—.08 
—0.5 —0.25 
—0.8 —0.73 
— 0.95 —0.8 —0.88 
—15 —1.15 


—0.15 
—0.18 
— 0.6 
—0.8 
—0.95 
1.5 


10 
0.068 10 
9.0 
0.012 
—4.5 
—15 
—15 
—15 


Volts Ic = 100 uA 


TYPICAL ELECTRICAL CHARACTERISTICS 
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— CHARACTERISTICS” 
AVI | 
Sain 
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r| | 


Ie - COLLECTOR CURRENT - mA 
- COLLECTOR CURRENT - mA 


Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS Veg ~ COLLECTOR-EMITTER VOLTAGE - 
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Ie ~ COLLECTOR CURRENT - mA 
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* Single family characteristic on Transistor Curve Tracer. 
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COLLECTOR CHARACTERISTICS* 
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TYPICAL ELECTRICAL CHARACTERISTICS 
2N4207 © 2N4208 ¢ 2N4209 
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CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f;) 
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2N4251 
NPN RADIATION RESISTANT SWITCH 


DI FFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 


FEATURES 

e HIGH FREQUENCY — f, = = 13 GHz Min. 

© HIGH hrs @ Ic = 10 mA — 100 Min., 180 Typ., 300 Max. 

© LOW Vcelsat) @ Ic = 10 mA — 50 mV Typ., 150 mV Max. 

e LOW C... @ Ves = 10 V— 2.0 pF Max. | 


PHYSICAL DIMENSIONS 
in accordance with. 
JEDEC (TO-46) outline 


LOW Ci. @ Ves = 0.5 V— 4.0 pF Max. — 
GUARANTEED PERFORMANCE. AFTER FAST NEUTRON DOSE (10'° nvt) 


ABSOLUTE MAXIMUM RATINGS 
Maximum Temperatures (Note 1) 
Storage Temperature 
Operating Junction Temperature 


—55°C to +200°C 
+200°C Maximum 


Lead Temperature (Soldering, 10 seconds Time Limit) . 


Maximum Voltages (Note 1) 


+ 300°C Maximum 


Veso Collector to Base Voltage 15 Volts 
Vceo Collector to Emitter Voltage 10 Volts 
Veso Emitter to Base Voltage 4.5 Volts 
Maximum Power Dissipation (Note 2 and 3) 
Total Dissipation at | NOTES: All dimensions in inches 
25°C Case Temperature 1.3 Watts | Farshaprrald peor dtaaaaal 
25°C Ambient Temperature 0.25 Watt : 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


PRE-IRRADIATION — POST-IRRADIATION 


SYMBOL CHARACTERISTICS 7 MIN. TYP. MAX. . TYP. MAX. — UNITS TEST CONDITIONS 


Vceo(sust) 


Vice (sat) 


| Vor (sat) 
lise 


Coto 


Cibo 


leo 
lego (150°C) 
Ton 


tote 


Ts 


Collector to Emitter Sustaining 
Voltage (Note 4 and 6) 


Collector to Emitter Breakdown Voltage 


_ Emitter to Base Breakdown Voltage 


DC Pulse Current Gain (Note 4) 
DC Pulse Current Gain (Note 4) 
DC Pulse Current Gain (Note 4) 
DC Pulse Current Gain (Note 4) 
DC Pulse Current Gain (Note 4) 


Pulsed Collector Saturation Voltage 
(Note 4) 
Pulsed Base Saturation Voltage (Note 4) 
High Frequency Current Gain — 
00 MHz) oo 


~ Common Base, Open Circuit. 


Output Capacitance 


Common Base, Open Circuit 
Input Capacitance 


~ Collector Cutoff Current 


Coilector Cutoff Current 


— Turn On Time (see Figure 1) 


Turn Off Time (see Figure 1) 


Charge Storage Time (see Figure 2) 


lc = 10 mA 
(pulsed) 


Ic = 100 mA 
Ic = 10 mA 


le = 10mA 


Ic =10mA | 


I = 0 


lc = 0 


= 0 
lI = 0 
lc = 10mA 
lc = 10mA 


le = 10 mA 


l=0. 


I= 0 
le = 1.0mA 


— Vee = 5.0V 


Vee = 5.0V 
Voce = 5.0V 
Vce = 5.0V 
Vee =50V 

Ib = = 1.0mA. 


= ac0HA 
Vor = 5.0V 


Ves = 10V 
Ves = O.5V 


Ves = 10V 


Ves = 10V 


te: = 1.0mA 


le = 1.0mA 
lez = 1.0mA 
B| = 10 mA 
lee = 10mA 


* Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTORS 2N4207 » 2N4208 © 2N4209 


TYPICAL ELECTRICAL CHARACTERISTICS 
2N4207 ¢ 2N4208 © 2N4209 


DELAY TIME VERSUS TURN ON | 
SWITCHING TIMES VERSUS SWITCHING TIMES VERSUS BASE CURRENT AND REVERSE RISE TIME VERSUS COLLECTOR 


COLLECTOR CURRENT AMBIENT TEMPERATURE BASE EMITTER VOLTAGE AND TURN ON BASE CURRENTS 
fig * 10 as ae S 
Ht vgeto) « 0 Ys e 
wn = ' 
i Z 8 z 
g © rs < 
: : : : 
Gq t 
eo 2.0 1020 50 ae: 1.0 2.0 3.0 4.0 5.0 
Ig ~ COLLECTOR CURRENT - mA Ty ~ AMBIENT TEMPERATURE - °C Igy — TURN ON BASE CURRENT — mA lg ~ COLLECTOR CURRENT — mA 
STORAGE TIME VERSUS STORAGE TIME VERSUS | STORAGE TIME VERSUS 
TURN-ON AND TURN-OFF TURN-ON AND TURN-OFF TURN-ON AND TURN-OFF TURN ON AND TURN OFF 
BASE ee BASE CURRENTS BASE CURRENTS TEST CIRCUIT 
eee | | ia, Nea 
- win é ; SAp we ro 
& Pax = ae 2.2k 1302 
z = ag & Ei fake TO SAMPLING 
vw r ae r || vin 4 ~v Zin 2 100ke 
: y 1 — - an | a GROUND ae 8.0V 
: nee anne : vin=-58V0 | Vi=49.8V 
ane ae ta re ica em I¢~10mA, Igy ~1.0MA, Igo ~1.0mA: 
% 1.0 2.0 “4.0 5.0 0 2.0 4.0 6.0 8 10 
ne TURN-OFF BASE CURRENT - mA Igo ~ TURN-OFF BASE CURRENT - mA Iga ~ TURN-OFF BASE CURRENT - mA 
FALL TIME VERSUS FALL TIME VERSUS FALL TIME VERSUS : . | 
TURN-ON AND TURN-OFF TURN-ON AND TURN-OFF TURN-ON AND TURN-OFF CHARGE STORAGE 
BASE relies BASE CURRENTS BASE CURRENTS TIME TEST CIRCUIT 
5.0 
occa rl ae 
| ESA. a 
: TEAS 
S S d i Lanes S TO SAMPLIN 
2 < < SCOPE 
: st fit titty g er es 
: 5 Ly 5 : sro | 
= ee et ty <1.0ne 
5.0 
I ga ~ TURN-OFF BASE CURRENT - mA ae TURN- oe Serene rf me TURN-OFF BASE CURRENT - mA 
PROPAGATION DELAY TIME FIVE STAGE RING OSCILLATOR 
VERSUS . FOR MEASUREMENT 
; COLLECTOR SUPPLY VOLTAGE OF PROPAGATION DELAY 
; Vcec 
Fe Rt 
5 OUTPUT 
Z aaa TRANSISTORS» 


1 
‘pd DNfosc 


Voc ~ COLLECTOR VOLTAGE - VOLTS 


2-289 


TYPICAL ELECTRICAL CHARACTERISTICS 


PRE-IRRADIATION | 9 Se | POST-IRRADIATION 


{UT TT PA 
Se eee ae eae 
Pitt | dK Vor * 9.0¥ 
Steamers 
amines 
PAIL | | ewe TLL 
Reece pn 
ee eee 
ee ee we, = 
LIU | Tn | 


100 | | 0.1 


160 


- D.C. PULSE CURRENT GAIN. . 


hee - D.C. PULSE CURRENT GAIN 


Ie ~ COLLECTOR CURRENT - mA” Iq > COLLECTOR CURRENT - mA 


FIGURE 1 
ton, toff TEST CIRCUIT 


ton: Vin = +4.8V, Vag = -1.2V 
tott: Vin = -4-0V, Veg = +4.8V 


392 TO SAMPLING SCOPE 
ty< 1.0 ns 


_Zyy = 100 kQ © 


PW > 200 nA 
tr <1.0 ns 
ZIN = 502 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


VERSUS COLLECTOR CURRENT = | VERSUS COLLECTOR CURRENT 


25 
CTT 
Hae 
|, ; - 


4 D.C. PULSE CURRENT GAIN 7 D.C. PULSE CURRENT GAIN 
200 


| | Thon El 


-3.3V 


- PULSE SOURCE 


RISE TIME <1.0 ns 
PW >200.ns 
Z= 502 


TYPICAL D.C. PULSE CURRENT 
GAIN VERSUS FAST-NEUTRON 


FLUX DOSAGE 


200 PTT hk 


si Nal 


“10 


- D.C. PULSE CURRENT GAIN 


5.0 


nee 
nN 
fa] 


_ 
Oo 


1912 19!3 1914 1915 
® - FAST NEUTRON FLUX DOSAGE - nvt 


FIGURE 2 


Te - TEST CIRCUIT 


4302 


TO SAMPLING SCOPE 
RISE TIME <1.0 ns 
INPUT Z~ 100k 


(3) These ratings based on maximum junction temperature of Aver a and junction to case thermal resistance of 135°C/watt eee factor of 7.43 my C) and PAungtion to ambient 


thermal resistance of 700°C/watt (derating factor of 1.43 mW/°C). 
(4) Pulse conditions: length — 300 ws; duty cycle = 1%. 


_ (5) Post-irradiation characteristics after an integrated fast (> 100 KEV) neutron flux of 10!5 nvt (neutrons per cm?). 


(6) This rating refers to a high-current point where collector to emitter vonage is lowest. 
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LOW NOISE 


HIGH BETA 


EXCELLENT BETA LINEARITY... 
HIGH BREAKDOWN VOLTAGE ... 


thn onatee ares NF = 4.0 dB (MAX) AT 1.0 kHz 
re ee he, = 50-500 AT 10 A 


FROM 10 wA TO 50 mA 
LVGem = 45 VOLTS (MIN) 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 Sec. Time Limit) 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature LNotes 2 and 3] 


Maximum Voltages 

Collector to Base Voltage 

Collector to Emitter Voltage [Note 4] 
Emitter to Base Voltage 


Veo 
Vero 


Veso 


at 25°C Ambient Temperature [Notes 2 and 3] 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Noted) 


SYMBOL 


hee 
hre 
hee 


Nee 

hee (0°C) 
Veo (Sust) 
hte 

NF 


NF 
NF 


BV cso 
BVeso 
lcso 
lego 


Cabs 


Cibo 

lcso (85°C) 
Vee (sat) 
Vee (Sat) 


CHARACTERISTIC 


DC Current Gain 

DC Current Gain | 

DC Current Gain 

DC Pulse Current Gain [Note 5! 

DC Current Gain 

Collector to Emitter Sustaining Voltage 

High Frequency Current Gain (f = 20 MHz) 
Wide Band Noise Figure (f = 10 Hz to 10 kHz) 


Narrow Band Noise Figure (f = 10 kHz) 
Narrow Band Noise Figure (f = 1.0 kHz) 


Collector to Base Breakdown Voltage 

Emitter to Base Breakdown Voltage 

Collector Reverse Current 

Emitter Cutoff Current 

Open Circuit Output Capacitance (f = 1.0 MHz) 
Open Circuit Input Capacitance (f = 1.0 MHz) 
Collector Reverse Current 

Pulsed Collector Saturation Voltage [Note 5] 
Pulsed Base Saturation Voltage [Note 5] 


DIFFUSED SILICON PLANAR* 


2N4359 
PNP LOW-NOISE, LOW-LEVEL AMPLIFIER 


TRANSISTOR 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-18) outline 


17g DIA te pas, 209014 | 
ge] | gue : 
aT | 
~65°C to + 200°C oe TT : 
200°C .016 : Siac | 
300°C | 
— 1.2 Watts 
0.36 Watt 
— 45 Volts 
— 45 Volts | 
~5.0 Volts ~s See oe a 
MIN. TYP. MAX. UNITS TEST CONDITIONS 
50 210 500 lo = 10 uA Vee = —5.0V 
50 260 | lc = 100 uA Vee = —5.0V 
50 310 600 Ic = 1.0mA - Vee = —5.0V 
50 340 le = 10 mA Vee = —5.0V 
35 160 = 10 uA Vee = —50V 
—45 Volts ‘ = 5.0 mA a= 0 
1.0 6.0 10 = 1.0mA ce == —5.0V 
1./ 5.0 dB = 20 uA cE = —5, OV 
=.10 ko Power Bandwidth = 15.7 kHz 
10 3.0 dB [20 i A Vee = —5.0V 
Rs = 10 ko Power Bandwidth = 1.5 kHz 
1.5 4.0 dB Io = 20 uA Veg = —5.0V 
R, = 10 k&2, Power Bandwidth = 150 Hz 
—4) Volts Ic = 10 yA l= 0 
—5:0 Volts x l; = 100 wA 
0.35 10 nA le = 0 Ves = — 25 V 
2.0 20 nA ee Veg = —3.0V 
4.0 6.0 pF l= Vee = —5.0V 
14 18 pF c= Ves = —O.5V 
0.05 2.0 uA le = Ves = —25V 
= 0.13025 Volts lc = 10mA e= 10mA 
— 0.76—0.90 Volts 10 mA lp = L.OmA 
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* Planar is a patented ae process. 


S eee mc SN _ —- 3 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


SYMBOL 


aa CHARACTERISTICS RELATIVE TO VALUE AT Vor = -5.0V - 


CAPACITANCE - pF 


| SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 


~ CHARACTERISTICS 


Small Signal Current Gain 
~. Input Resistance 
_ Output Conductance 
- Voltage Feedback Ratio | 


MIN. MAX. UNITS TEST CONDITIONS | 
50 700 Ie = 1.0mA 
1.0 20 kohms Ic = 1.0mA 
5.0 60 . umhos le = 1.0mA 
10 x10* Ie = 1.0mA 


TYPICAL ELECTRICAL CHARACTERISTICS 


COMMON EMITTER 
CHARACTERISTICS VERSUS 
COLLECTOR-EMITTER VOLTAGE 


a 
ECE 
5.0 ' -10 ad > -20 -25 


Veg 7 COLLECTOR - EMITTER VOLTAGE - VOLTS 


INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 


0” -40° 80. 1-1 2D 
Veg. Veg * REVERSE BIAS VOLTAGE - VOLTS 


Veg (SATI-COLLECTOR SATURATION VOLTAGE - VOLTS 


COMMON EMITTER 
~ CHARACTERISTICS VERSUS 
COLLECTOR CURRENT 


CHARACTERISTICS RELATIVE TO VALUE AT Ip =ImA 
CHARACTERISTICS RELATIVE TO VALUE. AT Ty = 25°C 


COLLECTOR SATURATION 
_ VOLTAGE VERSUS 
COLLECTOR CURRENT 


Q.1 0.2 0.5 1.0 2.6 5.0 10 30 
He - COLLECTOR CURRENT - mA 
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Vee (SAT) BASE SATURATION VOLTAGE-- VOLTS: 


0 
0.1 0.2 0.5 $0 2.0 (5.0. 
Ic COLLECTOR CURRENT - mA 


COMMON EMITTER ~ 
CHARACTERISTICS VERSUS 
AMBIENT TEMPERATURE 


Ty - AMBIENT TEMPERATURE - °C 


BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


How ww 


TYPICAL ELECTRICAL CHARACTERISTICS 


DC PULSE-CURRENT GAIN 
VERSUS COLLECTOR CURREN 


Hep -D C PULSE CURRENT GAIN 


CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f;) 


h 


sLIN 


a 
AE 


| 


aa 
San aia 
Bs SD aia 
1.0 10 100 


Ic — COLLECTOR CURRENT - mA 


| 

: 
mes 
m4 
mee 


CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE - 


SOURCE RESISTANCE - OHMS 


Ry - 


0.01 0.02 0.05 0.1 0.2 0.5 1.0 
le > COLLECTOR CURRENT - mA 


WIDE BAND NOISE FIGURE 
VERSUS SOURCE RESISTANCE 


NF - NOISE FIGURE - dB 


Rg - SOURCE RESISTANCE - OHMS 


oi 


COLLECTOR-BASE DIODE 
REVERSE CURRENT VERSUS 
REVERSE BIAS VOLTAGE 


COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 


CBO” COLLECTOR CUTOFF CURRENT - nA 


Topo - COLLECTOR BASE REVERSE CURRENT - nA 


0 -10 -20 30 40 -50 25 50 15 100 
Veg - COLLECTOR BASE VOLTAGE - VOLTS Ty ~ AMBIENT TEMPERATURE - C 


EQUIVALENT INPUT NOISE 
VOLTAGE VERSUS 
COLLECTOR CURRENT 


EQUIVALENT INPUT NOISE 
CURRENT VERSUS 
COLLECTOR CURRENT 


= -5.0 


, 


Nols 
ve 


EQUIVALENT INPUT NOISE VOLTAGE - uV/VHz 
2 o Ss 2 
3 


be sel ee 
A 


2 
(72 EQUIVALENT INPUT NOISE CURRENT - pA /Hiz 
Pe ON 
1 
me hh ae eae 


ore 
2 
= 
= 
2 
ix) 
° 
) 
ws 


01 02 0.5 
I, - COLLECTOR CURRENT - mA 


CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 


NX 


NM 
os 
eel 
LN 
NQ 


- SOURCE RESISTANCE - OHMS 


iil | NIK 


125. 


1.0 


Rg 


L$ 
= 


va 
ew Eek 


0.01 0.02 0.05 0.1 0. 
Ic - COLLECTOR CURREN 


— nh 


- mA - 


le” COLLECTOR CURRENT - mA 


NOISE FIGURE 
VERSUS FREQUENCY 


NF - NOISE FIGURE - dB 


10k 
f - FRLQUENCY - Hz 
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FAIRCHILD TRANSISTOR 2N4359 | 


| 


FAIRCHILD TRANSISTOR 2N4359__ 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS* , COLLECTOR CHARACTERISTICS* — 


PATEL E 

See 
Fj 
: 
ed 


2.0 


AAT 


AV A A 
PY yy | 


Ie - COLLECTOR CURRENT - mA 
I¢ - COLLECTOR CURRENT - mA- 


le COLLECTOR CURRENT - mA 


MA 

eo 

— 

ie 

= 

a GSiae 0 5.0 -10 -5 -20 -2 -30 -35 -40 -45 


Ringe 


: 0 5.0 -I0 -IB. 20 -25.. -30 , -35 5.0 Bb 0 Ms, 
Veg - COLLECTOR-EMITTER, VOLTAGE - VOLTS Vog =. COLLECTOR-EMITTER VOLTAGE - VOLTS Nope COMECTOR FMITTER YOUIAGE VOLS 


“COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* 


Ae 
onen 


a 


” 


Ie - COLLECTOR CURRENT : mA 
Ie 7 COLLECTOR CURRENT - mA 


_ te ~ COLLECTOR CURRENT - mA 


Z 
Z 
i 
a 


OQ *Be HO  -20. 225 30° BB AD a. 0 5 “10 +15 -20 -25 -30 -35 -40 -45. 
Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS . Veg ~ COLLECTOR-EMITTER VOLTAGE VOLTS. . - 


NOTES: _ . a ae . th 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. ae 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or jow-duty cycle operations. 
(3 


(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 146°C/Watt (derating factor of 6.85 mW/°C); junction to ambient thermal resistance 
~ of 486°C /Watt (derating factor of 2.06 mW/°C). 


(4) This rating refers to a high-current point where collector. to emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 us; duty cycle = 1%. : a 


* Single family characteristic on Transistor Curve Tracer. 
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2N4872 
PNP RADIATION RESISTANT SWITCH 


DIFFUSED SILICON PLANAR* II EPITAXIAL TRANSISTOR 


GUARANTEED PERFORMANCE AFTER NEUTRON IRRADIATION OF 3 X 10'* nvt(> 10 keV. ) 
HIGH FREQUENCY ....... 7 = 800 MHz (MIN.) - AFTER RADIATION 
ULTRA-FAST SWITCHING. . . . t.. = 20 ns (MAX.) @ Ic = 10 mA - AFTER RADIATION 

| ~ +» « « tors = 20 ns (MAX.) @ Ic = 10 mA - AFTER RADIATION 
LOW SATURATION VOLTAGE . . Vce(sat) = 0.2 V (MAX.) @ Ic = 10 mA - AFTER RADIATION 


PHYSICAL DIMENSIONS 
- In accordance with 
JEDEC (TO-18) outline 


e EXCELLENT BETA........ hee = 15 (MIN.) @ Ic = 10 mA - AFTER RADIATION 
e LOW CAPACITANCE....... Cobo = 3.0 pF (MAX.) - AFTER RADIATION 
hcg asin, Ci,. = 3.5 pF (MAX.) - AFTER RADIATION 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature — 65°C to +200°C 


Operating Junction Temperature + 200°C 
Lead Temperature (Soldering, 10 seconds time limit) + 300°C 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Note 2 and 3) 0.7 Watt 
at 25°C Ambient Temperature (Note 2 and 3) 0.3 Watt 
Maximum Voltages and Currents 
Vcso Collector to Base Voltage — 12 Volts 
Voces Collector to Emitter Voltage ~— 12 Volts Pe gads ate ee ieee en 
Voto Collector to Emitter Voltage (Note 4) — 12 Volts rane ug aoisgen 
Veo Emitter to Base Voltage — 4.5 Volts 
Ic Collector Current 50 mA 


SYMBOL 


Nite 

Cobo 

Cito 

Ton 

tore 

TS 

BVcs0 
Vceo(sust) 
BV ces 
BVeso 

Ices 

Ices( 125°C ) 


hee 

hee (-55°C) 
Vce(sat) 
Vce(sat) 
Vce(sat) 
Vae(sat) 
Vee(sat) 
Vee(sat) 


CHARACTERISTIC 


High Frequency Current Gain (f = 100 MHz) 
Common Base, Open Circuit Output Capacitance 
Common Base, Open Circuit Input Capacitance 
Turn On Time (Note 6) 

Turn Off Time (Note 6) 

Charge Storage Time Constant (Note 6) 
Collector to Base Breakdown Voltage 

Collector to Emitter Sustaining Voltage (Note 4) 
Collector to Emitter Breakdown Voltage | 
Emitter to Base Breakdown Voltage 

Collector Reverse Current 

Collector Reverse Current 

DC Pulse Current Gain (Note 5) — 

DC Pulse Current Gain (Note 5) 

Collector Saturation Voltage 

Pulsed Collector Saturation Voltage (Note 5) 
Pulsed Collector Saturation Voltage (Note 5) 
Base Saturation Voltage 

Pulsed Base Saturation Voltage (Note 5) 

Pulsed Base Saturation Voltage (Note 5) 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
| PRE-IRRADIATION 


10 
5.0 


120 


~0.08 —0.13 
—0.11 —0.15, 
—0.28 —0.5 
—0.73 —0.8 
—0.88 —0.95 
-1.15 -1.5 


| POST-IRRADIATION 


3X10'* nvt(>10 keV) 
MIN. TYP. MAX. 


—0.17 —0.2 
—0.17 —0.2 
—-0.5 —0.7 
—0.73 —0.8 
—0.88 —0.95 
1.15 =15 
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UNITS TEST CONDITIONS 


Ilc=10mA 
I; =0 

Ic =0 

Ic ~ 10 mA 
Ic ~ 10 mA 
lc ~10mA 
lc = 0.1 mA 
Ic = 3.0 mA 
Ic = 0.1 mA 
Ic = 0 

Voce = —6.0V 
Vce = —6.0V 
Ic = 10 mA 
Ic = 10 mA 
lc =1.0mA 
Ic = 10 mA 
Ic = 50 mA 
lc = 1.0 mA 
lc = 10mA 
Ic = 50 mA 


Vce = —10V 

Vos = —5.0V 

Ves = —0.5V 

Is: ~ 1OmA 

Is: = Ibe ~ 1.0 mA 
ls) = lao =Y 10 mA 
Is = 0 

Is = 0 

Is = 0 

le = 0.1 mA 

Vee = 0 

Vee = 0 

Vee = —0.3 V 

Vee = —-0.3 V 

ls = 0.1 mA 

Is = 1.0 mA 

Is = 5.0 mA 

Ip = 0.1 mA 

ls = 1.0mA 

Is = 5.0 mA 


*Planar is a patented Fairchild process. 


SEMICONDUCTOR 


. A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


FAIRCHILD TRANSISTOR 2N4872 


TYPICAL _ ELECTRICAL CHARACTERISTICS 


-POST-IRRADITION 


DC PULSE CURRENT GAIN 
VERSUS FAST 
NEUTRON DOSAGE 


50 Hy—+—_}+ +4} 


= 100 }-— 
— 
S50 7 Es 
2 2 
5 ial malin “cli 
ee ee ees ae 
cae tt | | LA 
a 5.0 a a or a 
an ee es Ee mei 
PO cs Fn 
1.0 
2 103 i014 03 


@ - FAST NEUTRON DOSAGE ~ nvt (>10keV) 


LEAKAGE CURRENT VERSUS 
_FAST NEUTRON DOSAGE 


Ices ~ LEAKAGE CURRENT - nA 


1013 1914 10!9 


@ - FAST NEUTRON DOSAGE - nvt (>10keV) 


DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
AND FAST NEUTRON DOSAGE 


Nee ~ DC PULSE CURRENT GAIN 


I¢ ~ COLLECTOR CURRENT - mA . 


SWITCHING TIMES AND 
CHARGE STORAGE TIME 
CONSTANT VERSUS 


_ FAST NEUTRON DOSAGE _si- 


Trt] | “eae 
a | call 


& 
oe 


ei Ha 


0 
@- FAST NEUTRON DOSAGE - nvt (>10keV) 


COLLECTOR TO EMITTER 
VOLTAGES VERSUS 
FAST NEUTRON DOSAGE 


a 

SB 

Cae ee 

Patt} TU | TT 

S a 

re 

= Pos Te 

=. oot tt ot 

5" igen aa 

S | iE te 

=P ce coe Oe Ae eG 

eee eye ea eta 
| “io? | 10 1914 106 


- f - FAST NEUTRON DOSAGE :~ nvt (>10keV) 


* Single family characteristic on Transistor Curve Tracer. 


NOTES: | 


g~ COLLECTOR CURRENT - mA 


PRE-IRRADIATION 


‘ ae CHARACTERISTICS* 


e FH 
, ERECT TL 
< ee 
PEN | = 4 
on a | 
pe PSN IE | 
se | ttt | UIMGNUUIL TY] 2 S 
Se UN S = 
o8,,( iit | TT NIN | g 
8 0 Poh g 5 
— 2 s 
oe NE: 2 
oe ee ea ee ‘2 
a 


Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


| COLLECTOR CHARACTERISTICS® 


Ic - COLLECTOR CURRENT - mA 


Vg ~ COLLECTOR EMITTER VOLTAGE - VOLTS 


COLLECTOR CHARACTERISTICS* 


“CLT VAT 


~8.0 
a LAH | | 
Sl Im COHN fi 
B lace : 
Cee 
= nota a 
oe Se eee 7 
Eo “0 
ee eX CS 20 


Vg ~ COLLECTOR EMITTER VOLTAGE - VOLTS 


(1) These ratings ‘are ligating values? above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


7/711 


2 Wee COLLECTOR- EMITTER VOLTAGE - VOLTS 


COLLECTOR CHARACTERISTICS® 


= 


NY $ 


= CICICVINNAL ES 
ETA 


COLLECTOR CHARACTERISTICS* 


Vee” -COLLECTOR- EMITTER VOLTAGE - voLts 


~ COLLECTOR CHARACTERISTICS® 
-50 


"Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLT 


(3) These ratings are based on a maximum junction temperature of 200°C: and junction to ambient thermal resistance of 586°C/Watt (derating factor of 1.72mW/°C); Junction 


to case thermal resistance of 250°C/Watt (derating factor of 4.0 mW/°C). 


(4) Rating refers to a high current point where collector to emitter voltage is lowest. 


(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 
(6) See switching circuit for exact values of Ic, Is:, and Isz. 
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CAPACITANCE - pF 


SWITCHING TIMES - ns 


Veglsat) - COLLECTOR SATURATION VOLTAGE - VOLTS 


FAIRCHILD TRANSISTOR 2N4872 


TYPICAL ELECTRICAL CHARACTERISTICS 
PRE-IRRADIATION 


COLLECTOR SATURATION 


VOLTAGE VERSUS BASE SATURATION VOLTAGE 
COLLECTOR CURRENT VERSUS aaa — 
oe TT TT - 
0.5 RELA Wy ; 
bi 5 5 
ENTE : 
0.1 ha : ¢ . & 
0.05 it 7 E : 
Cr ; S 
. Hee HEHE : E 
0.01 2 
-0. -1.0 “0. ; 
Ic - COLLECTOR CURRENT ~ mA le ~ COLLECTOR CURRENT - mA 
INPUT AND OUTPUT 
CAPACITANCES VERSUS CONTOURS OF CONSTANT GAIN 


REVERSE BIAS VOLTAGE BANDWIDTH PRODUCT (f:) 


ANC 
tNasageee Ss 


Vee ~ COLLECTOR VOLTAGE - VOLTS 
Hy t t t 


REVERSE BIAS VOLTAGE - VOLTS . lg 7 COLLECTOR CURRENT - mA 


SWITCHING TIMES VERSUS SWITCHING TIMES VERSUS 
COLLECTOR CURRENT AMBIENT TEMPERATURE 


SWITCHING TEMES - ns 
Vee (0) — REVERSE BASE-EMITTER VOLTAGE — VOLTS 


I¢ ~ COLLECTOR CURRENT - mA Ty ~ AMBIENT TEMPERATURE - °C 
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Veplsat) - PULSED COLLECTOR SATURATION VOLTAGE - VOLT 


COLLECTOR REVERSE CURRENT 
ees AMBIENT TEMPERATURE 


PUTT EMT TTT ING 


os 
7 
fal 
A 
77 | 
Y | 


yO 
CHIEN 


NL 


x 
8 
35 
3 


T, ~ AMBIENT TEMPERATURE - 


PULSED COLLECTOR 
SATURATION VOLTAGE VERSUS 
FAST NEUTRON DOSAGE 


(Elie e tie ey 
ae eee 
pack eo eel 


macs ale 


E 
fi 
x 
Z 
a 


EEE 
— 
aaa lease 
tT | 
el 
Es 


@ - FAST NEUTRON DOSAGE - nvt (>10keV) 


DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 
BASE EMITTER VOLTAGE © 


Ig) ~ TURN ON BASE CURRENT — mA 


TYPICAL ELECTRICAL CHARACTERISTICS 


RISE TIME VERSUS COLLECTOR 


Igy ~ TURN ON BASE CURRENT — mA 
1g, ~ TURN-ON BASE CURRENT - mA 


I¢ ~ COLLECTOR CURRENT ~ mA 


‘STORAGE TIME VERSUS 
TURN-ON AND TURN-OFF 
BASE CURRENTS 


PRE-IRRADIATION — 


STORAGE TIME VERSUS 
TURN-ON AND TURN-OFF 
BASE CURRENTS 


A_| 
ae 
LT _| 
aa 
Lt 
an 
Riles 


0.2 0.3 0.4 0.5 
lpg 7 TURN-OFF BASE CURRENT - mA 


TURN ON AND TURN OFF 
TEST CIRCUIT 


Vep Vec = -1.5V 
rs 
t 
— 
rd 
[vw] 
te 
= TO SAMPLING SCOPE 
w Zin 2 L00K2 
3 VIN tp<1.0ns 
5 P.W. = 240ns 
z Zin = 50 
| ty 1.0ns 
L] 
a 


Igo - TURN-OFF BASE CURRENT - mA 


FALL TIME VERSUS 
TURN-ON AND TURN-OFF 
| BASE CURRENTS 


ig] ~ TURN-ON BASE CURRENT - mA 
Ig 1 - TURN-ON BASE CURRENT - mA 


to ~ PROPAGATION DELAY - ns 


2.0 “4, 
Voc ~ COLLECTOR VOLTAGE - VOLTS 


ie - 
Vep= GROUND 
Vin = -5.8V 


Torr 
Vpp = -8.0V 
Vin = +9.8V 


i¢ ~10mA, Igy ~1.0mA, Ipa~1.0mA 


_ FALL TIME VERSUS 
TURN-ON AND TURN-OFF 
BASE CURRENTS 


Ps aaa ees 
| | [fivom A | | VT | 
RA ee Zl 
A 


knee 


0 ° 20 4.0 6. 
I~ TURN-OFF BASE CURRENT - mA 


10 
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5.0 
BA 
PTT] | A. | 
ts ZA. 
2, eit 
prac . 
: lh 4 
: ee 
z 3 
? 2.0 a 
Z ale | 
: | —— 
et ALAA cae 
Gana cE 
0 1.0 2. 5. 


STORAGE TIME VERSUS 
TURN-ON AND TURN-OFF 
BASE CURRENTS 


FALL TIME VERSUS 
TURN-ON AND TURN-OFF 


Ig ~ TURN-ON BASE CURRENT - mA 


CHARGE STORAGE 
TIME TEST CIRCUIT 


‘Vep=-10V Voc = -3.0V 


TO SAMPLING SCOPE 
Zin 2100ka 
ty< 1.0ns 


Vin = +9.0V 
P.W. = 240ns 
Zin = 50 2 

ty £1.0ns 


I¢~ 10mA, Ip, ~10mA, Iga~-10mA 


FIVE STAGE RING OSCILLATOR 
FOR MEASUREMENT 
OF PROPAGATION DELAY 


OUTPUT 


—— N TRANSISTORS» 


1 
‘pd DNfose 


2N4873 
RADIATION RESISTANT HIGH-SPEED NPN SATURATED SWITCH 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 


e GUARANTEED PERFORMANCE AFTER FAST NEUTRON DOSAGE (3 x 10’ nvt >10 keV) ~ ; 
PHYSICAL DIMENSIONS 


e FAST SWITCHING —13 ns MAX. 7, @10mA | hehe tacit 
e HIGH hee — 19 MIN. @ 10 mA, 1.0 V.(110 MIN. PREIRRADIATION) -- JEDEC (10-18) outline 
e HIGH f; —600 MHz MIN. @ 10 mA 

—@ LOW Vce (sat) — 0.3 V MAX. @ 10 mA : : 230 nip, 


e 15 VOLT MIN. LV ceo 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
| _ Maximum Temperatures 


! Storage Temperature | | —65°C to +200°C 
| Operating Junction Temperature +200°C 

Lead Temperature (Soldering, 60 seconds time limit) + 300°C 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Note 2 and 3] a —: 1.2 Watts 
at 100°C Case Temperature [Note 2 and 3] | | 0.68 Watt 
at 25°C Ambient Temperature [Note 2 and 3] 0.36 Watt ne eee 

| Maximum Voltages and Currents | eee 
: Veso Collector to Base Voltage 40 Volts 
| Voces Collector to Emitter Voltage 40 Volts 
| Veeco Collector to Emitter Voltage [Note 4] 15 Volts 

Vego Emitter to Base Voltage i —— * 4,5 Volts 


le DC Collector Current | cs 200 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


| | eed | POST-IRRADIATION Me 
SYMBOL CHARACTERISTIC PREIRRADIATION (3x 10" mvt >10 keV) UNITS TEST CONDITIONS 
MIN. TYP. MAX. © MIN. — TYP. ' | 


~ Veo (sust) Collector to Emitter Sustaining Voltage 15 | Ie = 10 mA: 
_. [Note 4 and 5] 7 ae | | 
Collector to Emitter Breakdown Voltage oa | | lc = 10 yA 
Collector to Base Breakdown Voltage | | le=10 pA 
Emitter to Base Breakdown Voltage O = 10yA 
DC Pulse Current Gain [Note 5] i= 10mMA Vee = 

| DC Pulse Current Gain [Note 5] lc = 100 mA Vee = 1.0 V 

hee (~55°C) DC Pulse Current Gain [Note 5] : c=10mA Ve =1.0V 


hte High Frequency Current Gain : : lc =10mA Vee=10V 
(f = 100 MHz) 7 


*Planar is a patented Fairchild process, 


NOTES: | 

(1) These ratings are limiting allies above which: the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 146°C/watt (derating factor of 6.85 mWw/°C), nee to ambient thermal 
resistance of 486°C /watt (derating factor of 2.06 mW/°C). . 

(4) Ratings refer to a high-current point where collector to emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 ws; duty cycle <2%. 

(6) See switching circuits for exact value of Ic, Ig,, and Ip. 


SHI = 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


2-299 


Nee ~ DC PULSE CURRENT GAIN. 


SYMBOL 


Vee (sat) 
Vee (sat) 


“Vee (sat) 


Ices (125°C) 


~ PRE-IRRADIATION 
‘De PULSE CURRENT GAIN 
___VERSUS COLLECTOR CURRENT 


Ie * aoeeien CURRENT mA 


* _ CHARACTERISTIC 


[Note 5] 


[Note 5] 
Pulsed Base Saturation Voltage 

[Note 5] 
_. Pulsed Base Saturation Voltage 

[Note 5] 


Collector Reverse Current 


. Common-Base, Open Circuit Output 


Capacitance 

Charge Storage Time Constant 
[Note 6] 

Turn On Time [Note 6] 

Turn Off Time [Note 6] 


Collector Cutoff Current 


Pulsed Collector Saturation Voltage 


Pulsed Collector Saturation Voltage — 


-PRE-IRRADIATION 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) aa 


- POST-IRRADIATION 


(3 x 10 nvt +10 keV) 
MIN. TYP. MAX. MIN. TYP’ .MAX. UNITS 
0.15 0.20 0.20 0,30 Volts 
0.13 0.18 0.17 0.28 Volts 
0.72 0.80 087 072 081 0.87 Volts 
074 085 1.0 074 085 . 1.0 Volts 
| 0.01 0.40 0.01 0.40 ,A 
4.0 4.0 pF 
60 3:13 6.0 13 ns 
90 12 10 13 ns 
13 18 12 18 ns 
50 uA 


TYPICAL ELECTRICAL CHARACTERISTICS 


- POST-IRRADIATION 


COLLECTOR SATURATION VOLTAGE 


Io 7 oe sae mA 


(3 x 10 nvt +10 keV) 
DC PULSE CURRENT GAIN 
VS. COLLECTOR CURRENT 


DC PULSE CURRENT GAIN VERSUS 
FAST NEUTRON DOSAGE 
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#-FAST NEUTRON DOSAGE - nvt (>10keV) 


Ver = 20V : 


COLLECTOR TO EMITTER VOLTAGE -VOLTS 


TEST CONDITIONS | 


Ic=10mA I= 1.0mA 
lc=10mA I: =3.3mA 
le=10mA le = 1.0mA 
lc = 10 mA |= 3.3mA 
Vee = 20V Voc = 0 
Voce = 5.0 V = 0 . 
Ic = |p, ~ 10 ma, Ib. —10 mA 
= 10mA_ ls: ~ 3.3 mA 
lc = 10mA_ |p, 3.3 mA 
lee —3.3 mA 


k=O 


COLLECTOR TO EMITTER VOLTAGE 
Z VERSUS FAST NEUTRON DOSAGE 


ae a 
ete eel ed 


_%- FAST NEUTRON DOSAGE ~ nvt (>10keV) 


Veg (sat) - COLLECTOR SATURATION VOLTAGE - VOLTS« 


VERSUS FAST NEUTRON DOSAGE 


o 
— 
ws 


¢- FAST NEUTRON oe = nvt (> 10 keV) 


COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT — 
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Veg (sat) - COLLECTOR SATURATION VOLTAGE -. VOLTS 


Ic. ~ COLLECTOR CURRENT - mA | . 


2-300 


am ‘ SSiieetisat 


mania 
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BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 
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» Ig.> COLLECTOR CURRENT - mA. 


FAIRCHILD TRANSISTOR 2N4873,— (ti(i‘ézCOCOC*‘*d’ 


TYPICAL ELECTRICAL CHARACTERISTICS 


SWITCHING TIMES - ns 


Igo - TURN OFF BASE CURRENT - mA 


Ip2 7 TURN OFF BASE CURRENT - mA 


SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 
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Ice - COLLECTOR CURRENT - mA 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 
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FALL TIME VERSUS TURN ON 


AND TURN OFF BASE CURRENTS 
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SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 


SWITCHING TIMES - ns 


M AMBIENT TEMPERATURE - °C 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


Igo - TURN OFF BASE CURRENT - mA 


Ig, - TURN ON BASE CURRENT - mA 


FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 
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Igy - TURN ON BASE CURRENT - mA 


COLLECTOR CUTOFF CURRENT 
VERSUS REVERSE BIAS VOLTAGE 
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Veg ~ COLLECTOR TO BASE VOLTAGE - VOLTS 
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lego ~ COLLECTOR CUTOFF CURRENT - A 


TUNE THEE ET | 


DELAY TIME VERSUS BASE-EMITTER 
OFF VOLTAGE AND TURN ON 
BASE CURRENT 


RISE TIME VERSUS TURN ON BASE 
CURRENT AND COLLECTOR CURREN 


0 TT TO ”_T 


Ig, ~ TURN ON BASE CURRENT - mA 
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Vee(9) ~ BASE-EMITTER OFF VOLTAGE - VOLTS 
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Ig, ~ TURN ON BASE CURRENT - mA le - COLLECTOR CURRENT - mA 


EMITTER TRANSITION AND OUTPU 
iat VERSUS REVERSE 
BIAS VOLTAGE 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 
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CAPACITANCE - pF 


CEES 


NENBSE 


Igo - TURN OFF BASE CURRENT - mA 


Qube aon Ic = 100 mA 
a a 
5 30 


jie TURN ON ee by ee mA 


REVERSE BIAS VOLTAGE ~ VOLTS 


AVERAGE PROPAGATION 
DELAY PER TRANSISTOR 
__VERSUS COLLECTOR VOLTAGE 


FALL TIME VERSUS TURN ON 
P AND TURN OFF BASE CURRENTS — 


Igo - TURN OFF BASE CURRENT - mA 
tog - AVERAGE PROPAGATION DELAY/TRANSISTOR - ns 


0 
0 2.0 
Veg > SUPPLY VOLTAGE - VOLTS 
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COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 
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CHARGE ‘STORAGE TIME MEASUREMENT CIRCUIT 


‘A! 2 “8900: 0: 1uF 1kQ_ 


-0.14F} soog 


50093 ~f S10 | 
| 0.0023 uF 
0.0023 uF 


Pulse Generator 

Vin ‘Rise Time .< 1 ns | 
- Source Impedance = 50Q 
PW 2300Nns. 

: Duty Cycle < 2 % 


10uF 10uF 
+ - -\y + 


ton — tors MEASUREMENT CIRCUIT 


2200 0.1uF_ 
Y Vout 


10 % 
50Q 
90 % 


Vep=-3V 
Vin = +15.25V 


_. Pulse Generator 

Vin Rise Time <1 ns | 
Source Impedance = 50Q © 
PW 2 300 ns | 
Duty Cycle<2% © 


CIRCUIT FOR MEASUREMENT OF PROPAGATION DELAY 


Pulse Generator 
ty < 0.5 ns 
Zp = 502 


8 STAGES 


tpd = 0 . 


| tpd = Average Propagation per Transistor 
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—OVout 


10% Pulse waveform 
{T at point ‘A’ 


10% gut 


To Sampling Oscilloscope 
Input Impedance = 50Q 
Rise Time < l ns 


10 % 


90 % 


 toff | 
~ Vege +12.0V 
Vin =-20.9V- 


To Sampling Oscilloscope 
_ Input Impedance = 50Q 


Rise Time < loons - 


Waveforms 1 and 2 Superimposed 


2N4960 - 2N4961 - 2N4962 - 2N4963 
NPN GENERAL PURPOSE AMPLIFIERS AND SWITCHES 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


e LVceo -- 80 VOLTS MIN. 

© hi -- 12 SPECIFICATIONS FROM 100 A TO 500 mA; acest il dala. ictirat cna a 
~55°C TO +125°C JEDEC (TO-18) outline gece aie 

© Vee(aty—— 0-5 V MAX. AT 500 mA; 0.18 V MAX. AT 150 mA - een fl |naee hares 

© f, --250 MHz MIN. AT 50mA ae 


Seating 


Plane s5 


3 LEADS 
019 
‘016 DIA. 


Seating 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature —65°C to +-200°C 


Operating Junction Temperature -+200°C 
Maximum Power Dissipation (Note 2 & 3) 2N4960 2N4961 2N4962 2N4963 mene 
Total Dissipation at Case Temperature, 25°C 3.5 3.5 1.5 1.5 Watts 
at Ambient Temperature, 25°C 0.8 0.8 0.5 0.5 Watts 
Maximum Voltages 
Vcso Collector to Base Voltage 60 80 60 80 Volts 
Vceo Collector to Emitter Voltage (Note 4) 60 80 60 80 Volts acdc uli erie apd NOTES: Alldimensions in inches 
Veso Emitter to Base Voltage 6.5 6.5 6.5 6.5 ‘Volts enc lhps Aap pad as Lee Ne 3 nternaiy connected to cas 


2N4960 - 2N4961 


2N4962 +» 2N4963 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 
hre DC Current Gain 30 60 30 60 Ic=100uA Vce=10V 
hre DC Current Gain 60 100 60 100 Ic=10 mA Vce=10V 
hre DC Pulse Current Gain (Note 5) 90 140 90 140 Ilc=10 mA Vce=10V 
hre DC Pulse Current Gain (Note 5) 100 150 100 150 Ic=50 mA 3 Vce=10V 
hre (—55°C) DC Pulse Current Gain (Note 5) 10 40 10 40 Ic=150 mA Vce=1.0 V 
hre DC Pulse Current Gain (Note 5) 40 100 40 100 Ic=150 mA Vce=1.0 V 
hre (125°C) DC Pulse Current Gain (Note 5) 130 500 130 500 Ic 150 mA Vce=1.0V 
hre (—55°C) DC Pulse Current Gain (Note 5) 25 60 25 60 Ic2=150 mA Vce=10V 
hre DC Pulse Current Gain (Note 5) 100 180 300 100 180 300 Ic==150 mA VceE=10 V 
here (125°C) DC Pulse Current Gain (Note 5) 270 650 270 650 Ico 150 mA Vce=10 V 
hre DC Pulse Current Gain (Note 5) 70 100 70 100 Ic=300 mA Vce=10V 
hre DC Pulse Current Gain (Note 5) 45 60 45 60 Ic==500 mA Vce=10V 
hfe High Frequency Current Gain (f= 100MHz) 2.5 4.0 6.0 2.5 4.0 6.0 Ic=50 mA Vce=10V 
Vce(sat) Pulsed Collector Saturation Voltage (Note 5) 0.04 0.07 0.04 0.07 Volts ic=10 mA le= 1.0 mA 
Vce(sat) Pulsed Collector Saturation Voltage (Note 5) 0.15 0.18 0.15 0.18 Volts Ic 150 mA [s=:15 mA 
Vce(sat) (125°C) Pulsed Collector Saturation Voltage (Note 5) 0.18 0.36 0.18 0.36 Volts Ic 150 mA Is=15 mA 
Vce(sat) Pulsed Collector Saturation Voltage (Note 5) 0.25 0.31 0.25 0.31 Volts Ic=300 mA Is==30 mA 
Vce(sat) Pulsed Collector Saturation Voltage (Note 5) 0.38 0.50 0.38 0.50 | Volts ic=500 mA Is==50 mA 
Vse(sat) Pulsed Base Saturation Voltage (Note 5) 0.67 0.72 0.67 0.72 Volts Ic=10 mA ls 1.0 mA 
Ver(sat)(—55°C) Pulsed Base Saturation Voltage (Note 5) 0.92 1.10 0.92 1.10 Volts Ic=150 mA Is=15 mA 
Vee(sat) Pulsed Base Saturation Voltage (Note 5) 0.78 0.82 0.90 0.78 0.82 0.90 Volts Ic=150 mA Is=15 mA 
Vee(sat)(125°C) Pulsed Base Saturation Voltage (Note 5) 0.63 0.73 0.63 0.73 Volts Ic=150 mA Is=15 mA 
Vse(sat) Pulsed Base Saturation Voltage (Note 5) 0.95 1.05 0.95 1.05 Volts Ic=300 mA Is=30 mA 
Vee(sat) Pulsed Base Saturation Voltage (Note 5) 1.1 1,3 1.1 1.3 Volts Ic==500 mA 1s=50 mA 
Vee(on) Pulsed Base Emitter On Voltage (Note 5) 0.75 0.88 0.75 0.88 Volts Ic= 150 mA Vce=10V 


*Planar is a patented Fairchild process. 


FAIRCHILD 
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__ FAIRCHILD TRANSISTORS 2N4960 - 2N4961 - 2N4962 - 2N4963 
ELECTRICAL CHARACTERISTICS (25° Free Air Temperature unless otherwise noted) 


| | | 2N4960 © 2N4962_ 2N4961 © 2N4963 
SYMBOL CHARACTERISTIC | MIN. TYP. MAX. MIN TYP. — MAX. UNIT TEST CONDITIONS 


Vcro(sust) Collector to Emitter Sustaining Voltage (Note 4 & 5) | : Ic=10 mA Is=0 

BVces. Collector to Emitter Breakdown Voltage | | ic=10 wA Ip 0 

BVcBo Collector to Base Breakdown Voltage . Ic=10 wA le=0 

BVEBo Emitter to Base Breakdown Voltage ‘ : | Ic=0 fe=10 wA 

IcBo Collector Cutoff Current * | ‘ | le==0 ~ Ves=50V 

1c8o(125°C) Collector Cutoff Current an 3 | ‘ . : Oe 4 4 dex Vce=50V 

1EBO Emitter Cutoff Current i oom ic=0 Ves=24.0V 
Collector to Base Capacitance (f= 1.0 MHz) | Pew | le=0 | Vce=10V 

Emitter to Base Capacitance (f= 1.0 MHz) a ic=0 Vep20.5V | 
Turn On Time (Note 6, Fig. 1) ; | 1cAv150 mA 131215 mA 


Turn Off Time (Note 6, Fig.1) Icmz150 mA I8icv15 mA 

‘ . = Ipomv—15 mA 
Turn On Time (Note 6, Fig. 1) Ic-v300 mA lpi~30 mA 
Turn Off Time (Note 6, Fig. 1) | i. icov300 mA 18:30 mA 

| Is2zz—30 mA 

Turn On Time (Note 6, Fig. 1) . Ic=500 mA 181-250 mA 

_ Turn Off Time (Note 6, Fig. 1) Icxz500 mA Isie50 mA 
me — Ipeae—50 mA 


— TYPICAL COLLECTOR AND BASE CHARACTERISTICS 


_ 2N4960 - 2N4962 2N4961 - 2N4963 
ACTIVE REGION SATURATION REGION ACTIVE REGION | SATURATION REGION 
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TYPICAL BASE 
CHARACTERISTICS 


Ic-COLLECTOR CURRENT-mA 
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Vap- BASE EMITTER VOLTAGE -VOLTS 


DC PULSE CURRENT GAIN 
VERSUS COLLECTOR VOLTAGE 
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Ty - AMBIENT TEMPERATURE - °C 


BASE SATURATION VOLTAGE 


VERSUS COLLECTOR CURRENT 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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CHARACTERISTICS 
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COLLECTOR-BASE AND EMITTER- 
BASE CAPACITANCE VERSUS 
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COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPERATURE 
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COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 
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FAIRCHILD TRANSISTORS 2N4960  2N4961 - 2N4962-2N4963__ 
TYPICAL ELECTRICAL CHARACTERISTICS - 


SWITCHING TIMES VERSUS | SWITCHING TIMES VERSUS 
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tortor TEST CIRCUIT 


-4V +50V 


To Sampling Scope 
Rise TimeS1.0ns 


1.5ps 
InputZ~ 100kQ 


eek An 
OV 


Pulse Source 
Rise Time<5.0ns 
Fall Time <10ns 


Ic | Rb RL 
150mA ss 3321142 ~—s 330 
300mA 1572 167 2 


500mA sss sé 


NOTES: 


1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


3. These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 50°C/Watt (derating factor of 20 mW/°C) for the 2N4960 and 
2N4961;117°C/Watt (derating factor of 8.6 mW/°C) for the 2N4962 and 2N4963 . Junction to ambient thermal resistance of 219°C/Watt (derating factor of 4.6 mW/°C) for 
_the 2N4960 and 2N4961 350°C/Watt derating factor of 2.9 mW/°C) for the 2N4962 and 2N 4963 . ; 

‘4. Rating refers to a high-current point where collector-to-emitter voltage is lowest. . va 

{5.. Pulse Conditions: length = 300 uS; duty cycle = 1%. | 7 


.]| 6. See ‘switching circuit for exact values of Ic, Is:, and Ise. 
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$E5020 - SE5021 - SE5022 - SE5023 - SE5024 


GENERAL DESCRIPTION - 


stability TV applications. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature 


Operating Junction Temperature | 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature 


at 25°C Ambient Temperature 


Maximum Voltages 


Collector to Base Voltage 


Collector to Emitter Voltage 


Emitter to Base Voltage 


(Note 2) 
(Note 2) 


(Note 3) 


NPN RF-AGC AMPLIFIERS 


DIFFUSED SILICON PLANAR*TRANSISTORS 


The SE5020, SE5021, SE5022, SE5023, andSE5024 are RF transistors 


with gain, bandwidth, noise characteristics, and package suitable for high-performance, high- 


PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (T0-72) 


.195 
"178 DIA. 


.030 
MAX. 
Seating 
-55°C to+175°C Plane f 


175°C Maximum 


.500 MIN 


4 PEADS | | | 
01 | 
O16 


0.260 Watt 
0.175 Watt 
20 Volts 
20 Volts 
3.0 Volts” _ NOTES: A dimensions sisted (oar 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


V AGC (30) 


N 


PG... 


V 


F 


“AGC (30) 
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Characteristic 


Noise Figure 
(f = 200 MHz ) 


Power Gain 
(f = 200 MHz) 


AGC Voltage for 
30 dB Gain Reduction 
(f = 200 MHz) 


Noise Figure 
(f = 45 MHz) 


Power Gain 5 : 
(f = 45 MHz) 


AGC Voltage for | 
30 db Gain Reduction 
(f = 45 MHz) 


Reverse Transfer CApAOiys 
- Common Emitter 


DC Pulse Current Gain 
(Note 4) 


SE5020 
SE5021 


SE5020 


SE5021 
SE5022 
SE5020 


SE5023 
SE5024 
SE5023 


 §E5024 


SE5023 
SE5024 


SE5024 


SE5024 


SE5020 through 


SE5020 through 
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Test Conditions 


1.4 Vv 
ie Q (Note 5). 


Neutralized Davicrmance 


Rg. 15 Q (Note 5) 


Vacc 2. 19 V . 
Rg = 500 2 (Note 6) 


Unneutralized Performance | . 


Rg = 50 Q (Note 6) 


E >. Cn 10 Vv, { = 1.0 MHz 
(Emitter and can waundea): 


= 4.0 mA, Vop= 5.0 V 


I,=0, .V 


*Planar is a patented Fairchild process. 


CHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


- INPUT ADMITTANCE - mmho 


Yie 


INPUT ADMITTANCE - mmho 


Yie 7 


Characteristic in. . Units | —* Test Conditions 


Collector Cutoff Current SE5020 through 
SE5024 


Collector to Emitter . SE5020 through | 
Sustaining Voltage SE5024 
(Notes 3 and 4)- 


Collector to Base SE5020 through 
Breakdown Voltage SE5024 


Emitter to Base SE5020 through 
Breakdown Voltage SE5024 


Collector Saturation SE5020 through 
Voltage SE5024 


Base Saturation Voltage SE5020 through 
| | SE5024 


High Frequency Current SE5020 - SE5021. 
Gain (f = 100 MHz) SE5022 through 
: "SE5024 


TYPICAL SMALL SIGNAL "Y” PARAMETERS COMMON EMITTER 


INPUT ADMITTANCE VERSUS REVERSE TRANSFER ADMITTANCE | FORWARD TRANSFER ADMITTANCE . OUTPUT ADMITTANCE VERSUS 


COLLECTOR CURRENT — VERSUS COLLECTOR CURRENT — VERSUS COLLECTOR CURRENT — COLLECTOR CURRENT — 


OUTPUT SHORT CIRCUIT | | INPUT SHORT eee | OUTPUT SHORT CIRCUIT: . 2 + INPUT SHORT CIRCUIT 


mmho 
mmho 
mmho 


Os 


~ REVERSE TRANSFER: ADMITTANCE - 
Ze2iae 
ae Va 
ede Saree 
BEA) (SRR EEe 
et se esaes 
- OUTPUT ADMITTANCE - 


- FORWARD TRANSFER ADMITTANCE - 


te 
t- i‘ 


am ae 
ia 
SCN eile 


11-5020-003 


INPUT ADMITTANCE VERSUS REVERSE TRANSFER ADMITTANCE FORWARD TRANSFER ADMITTANCE OUTPUT ADMITTANCE VERSUS . 


COLLECTOR CURRENT — VERSUS COLLECTOR CURRENT — VERSUS COLLECTOR CURRENT— COLLECTOR CURRENT — 


5 et OUTPUT SHORT CIRCUIT _ INPUT SHORT CIRCUIT - oak OUTPUT SHORT CIRCUIT = | INPUT SHORT CIRCUIT 


mmho 
- mmho 


- mmho 


-_ 


REVERSE TRANSFER ADMITTANCE . - 
~ FORWARD TRANSFER DMITTANCE 
- OUTPUT ADMITTANCE 


Ye 


Ig = COLLECTOR.CURRENT -. mA. 


I¢ = COLLECTOR Tuna ee 
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TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* 


ney Lee 
¢, TS i lela parade 
el dell, ; {fs “Bez a 
ae ae fw WAAL —oone 
ee aa Awe? = wa 
: ue Hf : 8.0 a 
2 LY : =e 
aor ‘a ES 
2 | aoe Gl 


AD 


Veg ~ COLLECTOR VOLTAGE - VOLTS v 


COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR eure 


PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


VOLTS 


- FOWARD CURRENT TRANSFERRATIO 


ee 
mel a 


~- COLLECTOR SATURATION VOLTAGE - 


COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 


MAXIMUM DISSIPATION 
VERSUS TEMPERATURE 


1000 


— 
So 
oO 


oO 


CU NETL PAT tT 
IN 
CNET 


Oo 


ULE NTE ET 
AG El 
UTE EIN, TH 
eT ETN 
ET UE ETT NG 
UE EE ET 


Ic¢go- COLLECTOR BASE CUTOFF CURRENT—pA 
P= MAXIMUM DISSIPATION - mW 


0 20 40 60 80 100 100 2 150. 175 


Ta~ AMBIENT TEMPERATURE ~°C ae ve IENT - 


DISTRIBUTION OF COMMON 
EMITTER FEED-BACK 
~~ CAPACITY 


COMMON EMITTER 
FEED-BACK CAPACITY 
VERSUS COLLECTOR VOLTAGE 


i 

CC er 
Cee oh 
ie 
a 
O21. 


—) 
Ww 
oo 


Cre - COMMON EMITTER FEED-BACK CAPACITY - pF 
= 
rg 


Cre - COMMON EMITTER FEED-BACK CAPACITY - pF 


le 11-5020~019 


ad a 
Or 


Von - COLLECTOR Genes _ ane 


5. 
PERCENTILE DISTRIBUTION - : 


* Single family characteristics on Transistor Curve Tracer. 
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TL | 
HERMOIHIGNMP Ait 


LAT 


2.0 


Pi 


2.0. 10 20 30 40 60 70 80 90 % %8 She 


- COLLECTOR CURRENT - mA 


- VOLTS Ic 


~. . BASE SATURATION VOLTAGE 


V pelsat) 


NF - NOISE FIGURE ~- 4B 


pF 


CAPACITANCE - 


20 


Lee 


0.1 0.2 0.5 1.0 2.0 — 


). | c 2. OmA ; 


ee an 


BASE CHARACTERISTICS* | 


TBC 


1.0 
ae a ite - soa 


BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


ten? | aaa a De a 
in ee eS ee 
Se eee 
ani abl ae 
a ee 


ie ie aE ui-sogo~en4 


"0.1 0.2 05 1.0 . 2.0 
Iq ~ COLLECTOR CURRENT - mA 


NOISE FIGURE VERSUS 
FREQUENCY 


. : 100, 7 500 
f - Pian ets MHz 


INPUT AND OUTPUT 
CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


oo 1] | pitt 


TSEC 


emp tpt P 
Bn 
ae eee. ae 


5.0 - “10 20, 
REVERS BIAS VOLTAGE = VOLTS - 


TYPICAL mreilerersnrrr ila 


~~ POWER GAIN AND NOISE 
FIGURE VERSUS. AUTOMATIC 
GAIN CONTROL VOLTAGE. 


rameter 
ene eer ee 
CANS 


5.0 


IN 


POWER GAIN™- Boo 


P¢ 
ap - J4NOld ISION 


3.0 4.0 5.0 6.0 
20.” Vage (7 AUTOMATIC GAIN CONTROL VOLTAGE - VOLTS 


_ POWER GAIN. AND NOISE 
FIGURE VERSUS AUTOMATIC 
GAIN CONTROL VOLTAGE 


ae 11-5020-024 


-£*45 MHz (see fans < 


~ POWER GAIN - dB 
ap - 3UNOId3SION - JN 
Gg ~ POWERGAIN- dB 


“Vage AUTOMATIC GAIN CONTROL VOLTAGE - VOLTS 


_. 200MHz AGC, POWER GAIN AND 


NOISE FIGURE TEST JIG | 


: Ty: Ferrite Core Indiana Gen. Corp. F-684-Q3 
Ty: 6 Turns #16 Buss Wire ID= 1/4"'L=3/4" 


FIGURE 1 


NOTES: 
(1) 
(2) 


POWER. GAIN AND. 
~ NOISE ‘FIGURE VERSUS 
COLLECTOR. CURRENT ~ 


__ FAIRCHILD. TRANSISTORS SE5020 + SE5021 +.SE5022 + SE5023 + SE5024° 


i BS The 
amv 


Fan 


YANNI | I, 
ae 


Ed 0 6.0 8 0 
Ss “ GOLLECTOR CURRENT. = MA 


POWER GAIN AND NOISE FIGURE 
| VERSUS : | 


a 


COLLECTOR CURRENT 


Aide 
ra x 
\2°C 


f=45 MHz (see. 1 el 2) 


. “e COLLECTOR CURRENT - mA 


11-$020-027 


‘ambient thermal. resistance of 850°C/Watt (derating factor of 1, 17 mW/ eC) 


(3) 
(4) 
(5) 
(6) 


Pulse Conditions: length = 300 psec; duty cycle = 1%. 


Test conditions are as. shown on Fig. 1 with fixed neutralization. 


Rating refers toa high- ~current point where collector-to- emitter voltage is lowest. 


owe 


iow 


Me DAF a Ne, 
Pat 
at ot 2H o 


MAXIMUM AVAILABLE GAIN ~ 
VERSUS - 
COLLECTOR CURRENT. 


3 
z = 
2 = 
‘ = 
- | 
S | 
MAXIMUM AVAILABLE GAIN 
"VERSUS 
COLLECTOR CURRENT 
i 
5 5 
a = 
: = 
ES = 
; 3 
= a 
fells Pete eect der a 
0 40° 60 80 1° 1 


Ip ‘COLLECTOR'CURRENT - mA. — 


45 Miz, Acc, POWER GAIN AND. 
NOISE FIGURE = JG : 


502 | 
OUTPUT 
= | 
- | 
Ty : Q3 Toroid 4:1 Ratio : 
8T-PRI 2T-SEC #22 Wire _-11+5920~028 | | 
FIGURE 2 


These ratings are , imiting values above which the serviceability of any “individual: semiconductor ¢ device may be impaired, 


These ratings give a maximum junction temperature of 175°C. and junction-to- casé ‘thermal resistance of 583°C/Watt rane anctor of 1.78 mW/ °C); junetion- 4g: Z 


7 


‘Neutralization i is s optimum for a ‘sa yplei device with C. = 0.37 pF. 


(MAG) typical gains of 40 dB are obtainable with the SE5023 and SE5024 at: 45 MHz... 
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Test conditions are. ‘as shown ‘on Fig. 2. This test assures gain. variations < 3dB around : a typical 25.5 dB nominal for re unneutralized case. 


For the neutralized case 


2N5022 - 2N5023 
PNP HIGH VOLTAGE, HIGH CURRENT SWITCHES - 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


e FAST SWITCHING......... ton = 25 ns (TYP) @ 500 mA 
Sree dae aiple- Racy tor = 65 ns (TYP) @ 500 mA PHYSICAL DIMENSIONS 
¢ LOW SATURATION VOLTAGE . . . Vcz(sat) — 0.7 V (MAX) @ 1.0 A TES oe oe 
e HIGH FREQUENCY ........ fr = 200 MHz (MIN) @ 50 mA 
e HIGH BETA............ hee = 40 — 100 @ 500 mA : 304 
ge te eee ees hre = 40 (MIN) @ 1.0A 
ABSOLUTE MAXIMUM RATINGS (Note 1) Pane 
Maximum Temperatures siemens 
Storage Temperature —65°C to +200°C 
Operating Junction Temperature + 200°C 
Lead Temperature (Soldering, 60 second time limit) +300°C 
Maximum Power Dissipation (Note 2 and 3) 
Total Dissipation at 25°C Case Temperature 4.0 Watts 
Total Dissipation at 25°C Ambient Temperature 1.0 Watt 
Maximum Voltages and Current 2N5022 2N5023 
Veso Collector to Base Voltage —50 Volts —30 Volts 
Vees Collector to Emitter Voltage — 50 Volts —30 Volts i ON 
Veto Collector to Emitter Voltage (Note 4) —50 Volts —30 Volts PUNE easel renae wahisalis 
VeBo Emitter to Base Voltage —5.0 Volts —5.0 Volts pee epee 
Ic Maximum Collector Current (Note 5) 1.0 Amp 1.0 Amp 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N5022 2N5023 | 

SYMBOL CHARACTERISTIC : MIN. TYP. MAX. MIN. TYP. - MAX. UNITS TEST CONDITIONS 
ts Turn On Time (Note 6) | 25 40 25 40 ns Ic ~ 500 mA ls, = 50 mA 
tor Turn Off Time (Note 6) 65 90 65 90 ns Ic ~ 500 mA Te: = 50 mA © 

| Ib2 = —50 mA 
hee DC Pulse Current Gain (Note 5) 15 40 30 50 lc = 100 mA Vee = —1.0V> 
hee DC Pulse Current Gain (Note 5) | 25 45 100 40 60 §=6100 Ic = 500 mA Vee = —1.0V 
hee DC Pulse Current Gain (Note 5) 25 45 40 60 lc= 1000 mA Veoe=—5.0V 
hee(—55°C) DC Pulse Current Gain (Note 5) 10 25 20 45 -Ic=500mA 3 8Vee=—1.0V 
Vce(sat) Pulsed Collector Saturation Voltage (Note 5) —0.1 —0.2 —0.09 —0.17  ~—“ Volts Ic = 100 mA ls = 10mA 
Vce(Sat) Pulsed Collector Saturation Voltage (Note 5) —0.24 —0.4 —0.19 —0.35 Volts Ic = 500 mA ls = 50 mA 
Vce(sat) Pulsed Collector Saturation Voltage (Note 5) —0.41 —0.8 —0.3 —0.7 Volts Ic = 1000 mA Is = 100 mA 
hiro High Frequency Current Gain (f = 100 MHz) 17 9 2.3 20 28 Ic = 50 mA Vo = —10V 
Ceb Collector to Base Capacitance 18 25 20 25 pF Ves = —10V le = 0 
Ceb Emitter to Base Capacitance 80 ~=—-:100 80 §6100 pF Vee = 0.5 V lc = 0 


*Planar is a patented Fairchild ‘process. 


‘NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal! resistance of 43.8°C/Watt (derating ‘factor of 22.8 mW/°C); junction to ambient 
thermal resistance of 175°C/Watt (derating factor of 5.72 mW/°C). 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 

(6) See switching circuit for exact values of Ic, Is, and Iaz. 


SEMICONDUCTOR 
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__FAIRCHILD TRANSISTORS 2N5022 + 2N5023 _ 
ELECTRICAL CHARACTERISTICS 5c Free ni Temperature unless otherwise noted) - | | 


: 2N5022 -2N5023 | | 
SYMBOL CHARACTERISTIC , MIN. TYP. MAX. MIN. TYP. MAX. — UNITS TEST CONDITIONS 


Vero(sust) Collector to Emitter Sustaining Voltage (Note 4 and 5) } _ Volts Ic=10mA ls = 0 
BVcro Collector to Base Breakdown Voltage o | 7 Volts Ic=1004A Ie = 0 
BVces. . . Collector to Base Breakdown Voltage | = Volts lc=100 vA Vee =O0 
BVso -_—-—_Emitter to Base Breakdown Voltage —5.0 —5.0 Volts Ie=100uA Ic=O0 | 
Vie(sat)  . Pulsed Base Saturation Voltage (Note 5) —~08 -10 —08— —1.0 Volts Ic=100mA b= 10 mA 
Vse(sat) Pulsed Base Saturation Voltage (Note 5) ~0.9 —1.02 —14 —09 —1.02 —14 Volts Ic=500mA 1s=50mA 
Vee(sat) | Pulsed Base Saturation Voltage (Note 5) —1.2 —1.75 — —1.2 —1.75 Volts Ic=1000mA Is=100mA 
Ices -—CCollector Reverse Current | 10 100 nA Vee= ~30V Var = 0 
lees Collector Reverse Current : : 80-100 MA Ve = —20V Vic = 0 
Ices(100°C) Collector Reverse Current : 1.5 15 pA Vee =——30V Ve =0 
Ices(100°C) ~ Collector Reverse Current | | 1.0 15 uA | Vce = —20V Vee = 0 


2N5022 


se 2 | | ; 3 : : ' DC PULSE CURRENT GAIN 
COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS VERSUS COLLECTOR CURRENT 
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FAIRCHILD TRANSISTORS 2N5022 - 2N5023 


TYPICAL ELECTRICAL CHARACTERISTICS 


2N5023 


COLLECTOR CHARACTERISTICS * COLLECTOR snsiei dln COLLECTOR CHARACTERISTICS * 
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BASE CHARACTERISTIC * 
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COLLECTOR REVERSE 
CURRENT VERSUS 
AMBIENT TEMPERATURE 


Icgg- COLLECTOR REVERSE CURRENT -pA 


a AMBIENT TEMPERATURE -°C 
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* Single family characteristic on Transistor Curve Tracer. 


INPUT AND OUTPUT 
CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 
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STORAGE TIME VERSUS 
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SE5050 ° SE5051 
NPN RF AMPLIFIERS 


DIFFUSED SILICON PLANAR TRANSISTORS 


@ LOW FEEDBACK (Cre) -- 0.25-0.50 pF (Guaranteed Min. and Max.) 
@ LOW NOISE FIGURE —- 4 dB (Max.) at 100 MHz 


PHYSICAL DIMENSIONS 


@ HIGH POWER GAIN -- 20 dB (Min.) at 100 MHz | _ 230 oi, 
; DIA. 
@ FORWARD AGC . AUS 
| .030 
’ MAX. 
ABSOLUTE MAXIMUM RATINGS (Note 1) tae oe 
Maximum Temperatures | | B60 win 
Storage Temperature ~~ =—55°C to +175°C baa i] | he a 
Operating Junction Temperature | 175°C Maximum 016 DIA. Z| 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Note 2) | 0.260 Watt 
at 25°C Ambient Temperature (Note 2) | 0.175 Watt 
Maximum Voltages | a 
Vso Collector to Base Voltage 7 20 Volts 
Veto Collector to Emitter Voltage | (Note 3) 20 Volts 
Veso Emitter to Base Voltage 3.0 Volts 


036 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Package weight is 0.47 gram 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
| SYMBOL CHARACTERISTICS | ; | — MAX. UNITS TEST CONDITIONS 


= 759 
= 759 


(Notes 5 and6) 


cB = 


Noise Figure (f = 100 MHz) SE5050 (Notes 5 and 6) 
Noise Figure (f = 100 MHz) SE5051 (Notes 5 and 6) 
, Power Gain (f = 100 MHz) (Notes 5 and 6) | 
Vace(so} AGC Voltage for 30 db gain reduction (f = 100 MHz) 
Cre Reverse transfer capacity 
| Common emitter 
Nee DC Pulse Current Gain (Note 4) 
- Veeo (sust) . Collector to Emitter sustaining Voltage 
| (Notes 3 and 4) 
lcBo Collector Cutoff Current 
BV cso Collector to Base Breakdown Voltage 
BVEBo Emitter to Base Breakdown Voltage 
Vee (sat) Collector Saturation Voltage 
Vee (sat) Base Saturation Voltage 
hte High Frequency Current Gain (f = 100 MHz) 


Hin nnn a 
POreOUNNN 


ls=5mA 
|g = 5mA 
40mA Vce = 10V 


* Planar is a patented Fairchild process. 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired, 


(2) These ratings give a maximum junction temperature a ee and junction-to-case thermal resistance of 583°C /Watt (derating factor of 1.73 an <G) junction-to-ambient thermal 
resistance of 850°C/Watt (derating factor of 1.17 mw/°C 


(3) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 

(4) Pulse Conditions: length = 300 usec; duty cycle — 1%. | | | 

(5) Test conditions are as shown on Fig. 1 with fixed neutralization. Neutralization is optimum for a typical device with C,, = 0.37 pF. 
_ (6) 50 input is transformed so that the transistor under test sees 75Q. | | 
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FAIRCHILD TRANSISTORS SE5050° SE5051_ 
e. TYPICAL ELECTRICAL CHARACTERISTICS 


ve ae ; . ae MAXIMUM DISSIPATION 
COLLECTOR CHARACTERISTICS | COLLECTOR CHARACTERISTICS BASE CHARACTERISTICS VERSUS TEMPERATURE 
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- INPUT ADMITTANCE - mmho 


~ INPUT ADMITTANCE - mmho - INPUT ADMITTANCE - mmho 


~ INPUT ADMITTANCE - mmho 
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INPUT ADMITTANCE VERSUS 
_ COLLECTOR CURRENT — 
OUTPUT SHORT CIRCUIT 


f = 1.0 MHz 
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INPUT ADMITTANCE VERSUS 
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INPUT ADMITTANCE VERSUS 
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INPUT ADMITTANCE VERSUS 
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REVERSE TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT — 
INPUT SHORT CIRCUIT 
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REVERSE TRANSFER ADMITTANCE 
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FAIRCHILD TRANSISTORS SE5050 * SE5051_ 


TYPICAL SMALL SIGNAL "Y’’ PARAMETERS - COMMON EMITTER 
FORWARD TRANSFER 
ADMITTANCE VERSUS COLLECTOR 
CURRENT — OUTPUT SHORT 
CIRCUIT 


E Lf | a t.0v 
a4 


6.0 8.0 10 
os saci CURRENT <= mA 


FORWARD TRANSFER 
ADMITTANCE VERSUS COLLECTOR 
CURRENT — OUTPUT SHORT 
CIRCUIT 
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FORWARD TRANSFER 
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OUTPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT — 
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INPUT ADMITTANCE VERSUS 
| _ FREQUENCY — 
SHORT CIRCUIT. 
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- POWER GAIN AND NOISE FIGURE 
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FAIRCHILD TRANSISTORS SE5050 © SE5051 
‘TYPICAL ELECTRICAL CHARACTERISTICS | 


“REVERSE TRANSFER ADMITTANCE FORWARD TRANSFER 


VERSUS FREQUENCY — INPUT 
SHORT CIRCUIT 
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ADMITTANCE VERSUS FREQUENCY 


MAG - MAXIMUM AVAILABLE GAIN - 4B 


: “OUTPUT ADMITTANCE. VERSUS 


FREQUENCY — INPUT 
SHORT CIRCUIT 7 


f - FREQUENCY - MHz 


~ MAXIMUM AVAILABLE GAIN 
VERSUS COLLECTOR CURRENT 
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PULSED DC CURRENT GAIN 
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SE5052 
NPN RF—AGC AMPLIFIER 


DIFFUSED SILICON PLANAR’® TRANSISTOR 


© OPTIMIZED FOR COMMON-BASE VHF OPERATION 
¢ FORWARD AGC CAPABILITY TO —30 dB PHYSICAL DIMENSIONS 
e LOW NOISE FIGURE . . . 4.0 dB MAX. AT 200 MHz, R, = 502 as 
e HIGH UNNEUTRALIZED GAIN . . . 16 dB MIN. AT 200 MHz, R, = 50 195 p14 ‘209 OA. 
e OFFERS IMPROVED CROSS- MODULATION PERFORMANCE OVER ve 
COMMON EMITTER CONFIGURATION .030 
ABSOLUTE MAXIMUM RATINGS (Note 1) Piate 
MAXIMUM TEMPERATURES 
Storage Temperature 55°C to #175°C 
Operating Junction Temperature 175°C 


MAXIMUM POWER DISSIPATION 
Total dissipation at 


25°C Case Temperature (Note 2) 0.260 Watt 
25°C Ambient Temperature (Note 2) 0.175 Watt - COLLECTOR 
MAXIMUM VOLTAGES 
VcBo Collector to Base Voltage 20 Volts O28 a 
VCEO Collector to Emitter Voltage (Note 3) © 20 Volts i Lad reefer 
VERO Emitter to.Base Voltage 3.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTICS 


N.F. Noise figure, f = 200 MHz, R, = 50 2 
Common base configuration 

P.G. Power gain, f = 200 MHz, R, = 50 2 
Unneutralized common-base 


Iagc 30 dB — Collector current required for 30 dB 
gain reduction 


Collector to emitter capacitance (f = 1.0 MHz) 
Base current | 
Aa High frequency current gain (f = 100 MHz) 

logo Collector to base reverse leakage current 

Veo (sus) Collector to emitter sustaining voltage 

BVcR6 Collector to base breakdown voltage 

BV E36 Emitter to base breakdown voltage 

Vee (sat) Collector to emitter saturation voltage 


NOTES: 


TEST CONDITIONS 


Veco = 10V 
see fig. 1 
Veco = 10V 
see fig. 1 
Veco = 10V 


Veg = 10V 

Veg = 5.0 V 
Veg = 10V 

Veg = 10V 

Io = 1.0 mA 
Ic = 100 vA 
Ip =0 

lI, = 10 mA 


1) These ratings are limiting values above which the serviceability of any individual semiconductor may be impaired. 


lo = 3.0 mA 
see fig. 1 


I, = 0 
I. =4.0 mA 
Ic = 4.0 mA 
I, = 0 
I, = 0 
I, = 0 
I. = 100 wA 
I, == 5.0 mA 


*Planar is a patented Fairchild process. 


2) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 583°C/Watt (derating factor of 1.73 


mW/°C); junction-to-ambient thermal resistance of 850°C/Watt (derating factor of 1.17 mW/°C),. 


3) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 


— 


Seana 
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FAIRCHILD TRANSISTOR SE5052° 


TYPICAL COMMON-BASE “Y” PARAMETERS -T, = 25°C. 
Vog = 10V, Io = 3.0 mA, f = 200 MHz 


SYMBOL PARAMETER MAGNITUDE 
Yel NPT ADMITTANCE 7 50— 40 mmhos 
nes. é | OUTPUT SHORT CIRCUIT “~ 


et ae a _ REVERSE TRANSADMITTANCE “>. 910 umbhos at Z.—95° 
a a INPUT SHORT CIRCUIT | 


Neo ~ EQRWARD TRANSADMITTANCE 70 mmhos at Z. 120° 
. nes _ OUTPUT SHORT CIRCUIT | 


Yoo) : ~ QUTPUT ADMITTANCE SO 0.2 + 51.45 mmhos 
| _ INPUT SHORT CIRCUIT | 


TYPICAL ELECTRICAL CHARACTERISTICS 


: , Sete eS a BASE SATURATION VOLTAGE 
COLLECTOR eee: COLLECTOR CHARACTERISTICS* VERSUS COLLECTOR CURRENT 


_ Cotte ; 
ee) Z2Zee= : : 
Aff —— : : 
0 /72ee088 3 
a. 2632 3 y 
> PCLT : 
We ot 5 
0 4,0 8.0 12 16 20 1 0. 5 
Veg ~ COLLECTOR VOLIAGE - VOLIS = COLLECTOR VOLTAGE -VOLTS 7 7 Ic ~ COLLECTOR CURRENT - mA 
ALPHA VERSUS ALPHA VERSUS COLLECTOR SATURATION VOLTAGE 
COLLECTOR CURRENT) — COLLECTOR CURRENT =—s_—i#ws VERSUS COLLECTOR CURRENT 
Eat 1,00 ; 1.00 ae. 2 
Aes CTT TT ares] 
0.99 paid elas ts pk 0.98 eet tel me : a 3 
= Hert ae : 
este tes cereus isfee ls ce Ne 2 
a oe OS : 
eee eae 7 ce eae ee ee 5 
a ee eee ee ee PAs eeS eS : 
“HEC 
as Bees er ae es ee 5, 
0- 7 20 - - 40 ~ 60 - 8.0 - 10 . 0 2.0 40 6.0 8.0 10 ma 0.1 0.2 05 1.0 2.0 5.0 10 20 
: les - COLLECTOR CURRENT—mA a ~ 7 de ~ COLLECTOR CURRENT ~mA_ ai i, A 3 Tg 7 COLLECTOR CURRENT - mA 


| * Single family characteristic on Transistor Curve Tracer 
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FAIRCHILD TRANSISTOR SE5052 ; 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR TO EMITTER COLLECTOR TO BASE INPUT ADMITTANCE VERSUS 
CAPACITANCE VERSUS CAPACITANCE VERSUS COLLECTOR CURRENT — 


COLLECTOR TO EMITTER VOLTAGE COLLECTOR TO BASE VOLTAGE OUTPUT SHORT CIRCUIT 


Yip — INPUT ADMITTANCE —mmhos 


Cog — COLLECTOR TO EMITTER CAPACITANCE — pF 
Cop ~COLLECTOR TO BASE CAPACITANCE ~pF 


Veg ~COLLECTOR TO EMITTER VOLTAGE ~V Veg ~ COLLECTOR TO BASE VOLTAGE -V Ig ~COLLECTOR CURRENT—mA 


REVERSE TRANSADMITTANCE 


DISTRIBUTION OF COLLECTOR* DISTRIBUTION OF COLLECTOR*. VERSUS COLLECTOR CURRENT — 
TO EMITTER CAPACITANCE TO BASE CAPACITANCE INPUT SHORT CIRCUIT 
0.50 
Vep= l0V 


\p=0 
0.45 FT ¢=1.0MHz 


4p ff ttt 
= 


Yrp —REVERSE TRANSADMITTANCE —umhos 


Coe ~COLLECTOR TO EMITTER CAPACITANCE -pF 


Cob —COLLECTOR TO BASE CAPACITANCE —pF 


2 


02 10 30 50 70 90 “998 "0. 20 #40 +260 #80 10 
PERCENTILE DISTRIBUTION ~% PERCENTILE DISTRIBUTION-% sh le ~ COLLECTOR CURRENT—mA 
E ocergi FORWARD TRANSADMITTANCE 
COLLECTOR CUT OFF CURRENT MAXIMUM DISSIPATION VERSUS COLLECTOR CURRENT — 
IENT TEMPERATURE VERSUS TEMPERATURE OUTPUT SHORT CIRCUIT | 


. 


Py = MAXIMUM DISSIPATION - mW 
Y¢b — FORWARD TRANSADMITTANCE —mmhos 


Tego - COLLECTOR CUTOFF CURRENT -nA 


Bal ee 


-50 ) 50 100 150 200 0 3% 50 7 100 12 150 175 0 10 
Ty ~ AMBIENT TEMPERATURE -°C ~ Ta > AMBIENT - °C I¢- COLLECTOR CURRENT-mA 
UNDESIRED SIGNAL STRENGTH 
POWER GAIN AND NOISE FOR 1.0% CROSS OUTPUT ADMITTANCE 
FIGURE VERSUS MODULATION VERSUS AUTOMATIC VERSUS COLLECTOR CURRENT 
COLLECTOR CURRENT GAIN CONTROL (FORWARD) INPUT SHORT CIRCUIT 
16 


fg, 2160 MHz 
Voc? 12V 
Rg =20+ jOmmhos 


a Ri =20+ jOmmhos 


Pg — POWER GAIN —dB 
NF—NOISE FIGURE—dB 
E,—UNDESIRED SIGNAL STRENGTH—mV 

Yob “OUTPUT ADMITTANCE —mmhos 


0 
0 20 4.0 6.0 8.0 10 12 
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—COLLECTOR CURRENT—mA AGC — AU 


TOMATIC GAIN CONTROL— dB 


* These distributions derived from a random sample of 200 units. 


Msg -MAXIMUM STABLE GAIN-dB 


— 
on . 


oo 
a 


FAIRCHILD TRANSISTOR SE5052_ 


MAXIMUM STABLE GAIN | COMMON BASE CONFIGURATION MAXIMUM STABLE GAIN 


VERSUS COLLECTOR CURRENT | . STABILITY FACTOR - k : VERSUS FREQUENCY 
COMMON BASE CONFIGURATION | VERSUS COLLECTOR CURRENT COMMON BASE CONFIGURATION 


oT 
eae 
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Digs - Re(YfY,) 


— Rollett stability factor *k’ is defined as: k= 
7 i a lvey,| 


= FIG. 1 200 MHz COMMON BASE POWER GAIN, NOISE FIGURE, 


AUTOMATIC GAIN CONTROL TEST CIRCUIT 


Vee = =  +¢vccsI0V = 
T1—3:1 RATIO NO. 22 BIFILAR ON MICROMETALS TOROID, 
P/N 130-12 
Rs = 509, R, = 2.5 ke 
fay «8.0 MHz | 
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 SE5055° 
NPN RF-AGC AMPLIFIER 


DIFFUSED SILICON PLANAR* TRANSISTOR 


e LOW FEEDBACK CAPACITY (Ccs) —0.13 pF. TYPICAL, 0.22 pF MAX. _ _s ; i ae 

e HIGH UNNEUTRALIZED POWER GAIN —27 dB MIN. at 45 MHz | -_ |” PHYSICAL DIMENSIONS 

© Vacc GUARANTEED FOR —30 dB and —50 dB at 45 MHz. 7 7s ti  @b 3 in accordance with 
_ 1 ones | ~ JEDEC (TO:72) 


ABSOLUTE MAXIMUM RATINGS [Note 1] : i 3 a. | Seating , 


Maximum Temperatures . | | | | Plane 
Storage Temperature | —55°C to +175°C 


Operating Junction Temperature +175°C 


Maximum Power Dissipation Se ‘7 ; 
Total dissipation at 25°C Case Temperature [Note 2] - | 0.260 Watt 
at 25°C Ambient Temperature [Note 2] — an 0.175 Watt 


Maximum Voltages 


Vso Collector to Base Voltage es | 20 Volts NOTES: All dimensions in inches 
Vceo Collector to Emitter Voltage [Note 3] | | — 20 Volts Solecarcleciicaly -ancdion case 


~ Veso Emitter to Base Voltage: . | - : 3.0 Volts oe | Package weight Speeees 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL 


Vero (Sust) 
lcBo 
BVcx0 
BV eso 

~ Vee (Sat) 
hie , , 
Riep- a 
Ciep 
Roop 


oep 


NOTES: 


CHARACTERISTICS 


Power Gain (f = 45 MHz) 


Noise Figure (f = 45 MHz) 

AGC Voltage for 30 dB Gain Reduction (f= = 45 MHz) 
Collector Current for 30 dB Gain. Reduction (f = 45 MHz) 
AGC Voltage for 50 dB Gain Reduction (f = 45 MHz) 
Collector to Base Capacitance (f = 1 .0 MHz) 

DC Current Gain : 

Collector to Emitter Sustaining Voltage [Note 3] 
Collector Cutoff Current 

Collector to Base Breakdown Voltage 

Emitter to Base Breakdown Voltage 

Collector Saturation Voltage 

High Frequency Current Gain (f = 100 MHz) 

Input Resistance, Common Emitter (f = 45 MHz) 
Input Capacitance, Common Emitter (f = 45 MHz) 
Output Resistance, Common Emitter (f = 45 MHz) 
Output Capacitance, Common Emitter (f = 45 MHz) 


1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


2) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 583°C/Watt (derating factor of 1.73 mW/°C); junction-to- ambient thermal 
resistance of 850°C /Watt (derating factor of 1.17 mW/°C). 


3) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 
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UNITS TEST CONDITIONS 


Vee = 2.0 V, See Figure 1 
Vee = 2.0 V, See Figure 1 
Veco = 12 V, See Figure 1 
Veco = . 12 V, See Figure 1 
Vcc = 12 V, See Figure 1 | 
le = 0, Vcs = 10V 
lc = 2.0 mA, Vee = 10V 
lc = 1.0 mA, ls = 0 
le = 0, Vee = 20 V 
le = 100 pA, E=0 
le — 0, le = 100 pA 
lc = 10 mA, Is = 5.0 mA 
fig lc = 2.0 mA, Vee = 10V 
7 le = 2.0 mA, Vee = 10 V 
lc = 2.0 mA, Vee = 10 V 
lc = 2.0 mA, Vee = 10V 
lc = 2.0 mA, Vee = 10V 


* Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTOR SE5055 | 


TYPICAL SMALL SIGNAL COMMON EMITTER “Y” PARAMETERS 


INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT — 
OUTPUT SHORT CIRCUIT 


Ig -~ COLLECTOR CURRENT-mA 


INPUT ADMITTANCE VERSUS 
COLLECTOR VOLTAGE — 
OUTPUT SHORT CIRCUIT 


I¢= 2.0mA 
f = 45MHz 
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Yoe ~OUTPUT ADMITTANCE -mmhos 


OUTPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT — 
INPUT SHORT CIRCUIT 
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10 


PNP HIGH SPEED SATURATED SWITCHES 


DIFFUSED SILICON PLANAR*® EPITAXIAL TRANSISTORS 


e FAST SWITCHING. ........ t., = 20 ns (MAX) AT 30 mA 
tore = 35 ns (MAX) AT 30 mA PHYSICAL DIMENSIONS 
7, = 30 ns (MAX) AT 10 mA in accordance with 

e HIGH FREQUENCY ........ f, = 800 MHz (MIN) AT 30 mA JEDEC (TO-18) outline 

e LOW CAPACITANCE........ C.,, = 4.5 pF (MAX) ATS V 


e LOW SATURATION VOLTAGE . . . V.,(sat) = 0.19 V (MAX) ATI, = 30 mA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Seating - 
Maximum Temperatures Plane f 
Storage Temperature —65°C to +200°C fag MIN: 
Operating Junction Temperature | -+200°C ncn | | | | 
Lead Temperature (Soldering, 60 second time limit) +300°C 016! 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 1.2 Watts 
at 100°C Case Temperature 0.72 Watt 
at 25°C Ambient Temperature 0.36 Watt 
Maximum Voltages and Current 
Veso Collector to Base Voltage —15 Volts 
VeEo Collector to Emitter Voltage (Note 4) —15 Volts 
Veo Emitter to Base Voltage | —4.5 Volts 


Leads are gold-piated kovar 
Collector internally connected to case 
Package weight is'0.44 gram 


\ 
NOTES: All dimensions in inches 
| 
| 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N5056 2N5057 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. | MIN. TYP. MAX. | UNITS TEST CONDITIONS 


Turn On Time (Note 6, Figure 1) 10 20 | ns I, ~ 30 mA [,, ~ 3.0 mA 
Turn Off Time (Note 6, Figure 1) 15 35 Io ~ 30 mAl,, =1,, ~ 3.0 mA 
Charge Storage Time (Note 6, Figure 1) ~ 15 30 A 


Ver (sat) Pulsed Collector Saturation Voltage (Note 5) ; ; —0.08 —0.13 
Vog(sat) Pulsed Collector Saturation Voltage (Note 5) ; —0.12 —0.19 
Vop(sat) Pulsed Collector Saturation Voltage (Note 5) —0.28 —0.45 
Vp-(sat) Pulsed Base Saturation Voltage (Note 5) —0.72 ; 921—0.72 —0.82 —0.92 
Voc (sat) Pulsed Base Saturation Voltage (Note 5) —0.80 —0.93 15;—0.80 —0.93 —1.15 
Vee (sat) Pulsed Base Saturation Voltage —0.95 —1.14 {—0.95 —1.14 —1.5 

High Frequency Current Gain (f = 100 MHz) 6.0 

Collector to Base Capacitance 

Emitter to Base Capacitance 
lees | Collector Reverse Current 
Iogs(+125°C) Collector Reverse Current 
Veo (sust) Collector to Emitter Sustaining Voltage 

(Notes 4 and 5) 

Collector to Base Breakdown Voltage 

Collector to Emitter Breakdown Voltage 

Emitter to Base Breakdown Voltage 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 


POO OOO: O Onc. 
End bn wd a 


Notes on page 4 * Planar is a patented Fairchild process. 
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COLLECTOR CHARACTERISTICS® 
SATURATION REGION 
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| TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS* 
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BASE CHARACTERISTICS* 
SATURATION REGION 
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2N5056 


DC PULSE CURRENT GAIN 
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COLLECTOR CHARACTERISTICS 
ACTIVE REGION 
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DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
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FAIRCHILD TRANSISTORS 2N5056 ° 2N5057 | 


TYPICAL ELECTRICAL CHARACTERISTICS 
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NOTES: 
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AVERAGE PROPAGATION DELAY 
PER TRANSISTOR VERSUS 
COLLECTOR VOLTAGE 


Veg ~ COLLECTOR SUPPLY VOLTAGE - VOLTS 


NONSATURATED SWITCHING PERFORMANCE 
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—— 5 TRANSISTORS + 
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TPO 5 toec. 
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+0.5V 7. INPUT 
-0.5V 


ton = 2 ns (typ.) 
tore == 2 ns (typ.) 


+25V 


OUTPUT 


2ns/div | 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 146°C/watt (derating factor of 6.85 mW/°C); junction to ambient thermal resistance 


of 486°C /watt (derating factor of 2.06 mW/°C). 
(4) This rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 ws; duty cycle = 1%. 
(6) See switching circuit for exact values of I, Ip,, and I... 
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Ty ~ AMBIENT TEMPERATURE - ° 


COLLECTOR REVERSE CURRENT 
VERSUS TEMPERATURE 


a 
nN 


150 


/2N5065_ 


NPN HIGH SPEED HIGH CURRENT RADIATION RESISTANT SWITCH 
SILICON PLANAR* EPITAXIAL TRANSISTOR 


FEATURES 


e GUARANTEED PERFORMANCE AFTER 3 x 10'*nvt > 10 keV (INTEGRATED FAST NEUTRON DOSE) 
~e@ 15 ns MAX. t..; 35 ns MAX. tore; 16 ns MAX. 7; 

e 0.95 V MAX. Vce (sat) @ 1.0 Amp. 

e 500 MHz MIN. f; 

e hee — 10 MIN. POST-IRRADIATION; 50 MIN. PRE-IRRADIATION @ 300 mA 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures 
Storage Temperature 


PHYSICAL DIMENSIONS 


— 65°C to +200°C 


Operating Junction Temperature + 200°C 
Lead Temperature (soldering, 60 second time limit) + 300°C 
Maximum Power Dissipation [Notes 2 and 3] 
Total Dissipation at 25°C Case Temperature 2.5 Watts 
25°C Ambient Temperature 0.6 Watt 
Maximum Voltages and Current 
Vcso Collector to Base Voltage 25 Volts 
Vces Collector to Emitter Voltage 25 Volts 
Vceo Collector to Emitter Voltage [Note 5] 15 Volts ee ane 
Veso Emitter to Base Voltage 4.0 Volts 
lc Collector Current 1.0 Amp. eC oleetor inte ialiyeoanectea teat 


Leads are gold-plated kovar 
Package weight is 0.98 gram 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


POST-IRRADIATION 
(3 x 10'* nvt >10 keV) 
Min. Typ. ™M 


PRE-IRRADIATION 
Min. Typ. Max. 


SYMBOL 


CHARACTERISTIC 


UNITS TEST CONDITIONS 


ton Turn On Time [Note 6] 1] 15 1] 15 sons Ic 1.0A ls, ~~ 200 mA 

tots Turn Off Time [Note 6] 20 35 15 35 ons Ic T1.0A lb: = Ie, ~ 200 mA 

Ts Charge Storage Time [Note 6] 13 16 8.0 16 =ns ¢ = 100 mA Yi =~ 10 an ; 
oe B2 — poe m 

hte High Frequency Current Gain (f = 100 MHz) 5.5 7.0. 5.0 6.8 Ick = 100mA Vee = 5.0V 

Ve (sat) Pulsed Collector Saturation Voltage [Note 5] 0.15 0.23 0.21 0.30 Volts Ic=100mA Ils=10mA 

Vee (sat) Pulsed Collector Saturation Voltage [Note 5] 0.20 0.33 0.29 0.42 Volts c=300mA ls =30mA 

Vee (sat) Pulsed Collector Saturation Voltage {Note 5] 0.45 0.70 0.59 0.95 Volts I-=1.0A s = 200 mA 

Vce (sat) (125°C) Pulsed Collector Saturation Voltage [Note 5] 0.3 0.5 04 06 Volts %Ic=300mA~ 1, = 30mA 

hee DC Pulse Current Gain [Note 5] 50 88 120 10 19 c= 300mMA Ve =0.5V 

hee DC Pulse Current Gain [Note 5] 50 96 11 20 lc =100mMA Ve =05V 

hee (— 35°C) DC Pulse Current Gain [Note 5] 20 40 5.0 7.0 lc =300mMA Vee =O0.5V 

hee (— 55°C) DC Pulse Current Gain [Note 5] 15 36 3.0 5.0 lc = 300mA Vee =0.5V 

Vee (sat) Pulsed Base Saturation Voltage {Note 5] 0.79 1.1 0.81 11 Volts Ic =100mA~ Is=10mA 

Vee (sat) Pulsed Base Saturation Voltage {Note 5] 09 13. 0.91 13 Volts Ic=300mA Is = 30mA 

Vee (sat) Pulsed Base Saturation Voltage {Note 5] 10 1.17 24 1.0 1.24 24 Volts Ic=1.0A ls = 200 mA 

Ices Collector Reverse Current 8.5 100 8.5 100 pA Vee = 15V Ves = 0 

Ices (125°C) Collector Reverse Current 150 150) wA Vee = 15V ca = 0 

Cor Collector to Base Capacitance 6.0 15 6.0 15 pF I = Ves = 5.0 V 

Cob Emitter to Base Capacitance 15 25 15 25 pF lc = Ves = 0.5V 

BV ces Collector to Emitter Breakdown Voltage 25 46 25 54 Volts Ic =0.5mA lp = 

BVcpo Collector to Base Breakdown Voltage 25 25 Volts c= 0.5mA IL = 

Veo (sust) wee Emitter Sustaining Voltage 15 17.5 15 =. 23 Volts Ice = 30mA l= 

ote 
BVeso _Emitter to Base Breakdown Voltage 40 5/7 40 5.8 Volts Ic = 0 le = 0.1 mA 
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* Planar is a patented Fairchild process. 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


c DC CURRENT GAIN 
3 VERSUS NEUTRON DOSAGE 


—_— 


- DC. PULSE CURRENT GAIN 


hFE 


¢-FAST NEUTRON DOSAGE (> 10keV) ~ nvt 


BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


ee ttc 


Vee (sat) = BASE SATURATION VOLTAGE - VOLTS 


ol LUT | TT | TTT 


10 10 100 1000 


-I¢- COLLECTOR CURRENT-mA 


COLLECTOR SATURATION 
VOLTAGE VERSUS FAST 
NEUTRON DOSAGE 


TTT LT fae | 
en orcteroe oe 
Pea 
Etat bet 


15 
10 
¢~ FAST vera DOSAGE ee nvt 


° 
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Veg (sat) - COLLECTOR SATURATION VOLTAGE - VOLTS 


—_— 
2, 
nm 


CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f;) 


| \ 


SS 
a 


oA LNT 

aA ALN 

pata tice 
A 


1 
10 20 50 100 200 500 1000 
Ic - COLLECTOR CURRENT~mA 


CHARGE STORAGE TIME MEASUREMENT CIRCUIT 


Ves 
+16V 
1.0 pF 


.OlpF 


Pulse Width = 100ns 
aa 
-1oyvLt 
Pulse Source 


tr£1.0ns 
Z IN = 500 


NOTES: 


1.0pF 


OlpF 


Vcc 
+5.0V 


To Sampling Scope 


1¢#100mA, Ip) #100mA, Igo * -100mA 


-Pulse Width = 500ns 


Rise Time < LOns +114V 
input Z *100k 0 oo 
Pulse Source 
tp? t¢<1.0ns 
— Ziq 500 


TYPICAL ELECTRICAL CHARACTERISTICS _ 


COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


sommes at | 
CHC 
1.0 100 


1000 


Vog (sat) COLLECTOR SATURATION VOLTAGE - VOLTS 
o oO 
ow > 

Le 
| 
fil ae 
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ee 
ame 
is 
ns 
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Ig ~ COLLECTOR CURRENT ~ mA 


INPUT AND OUTPUT CAPACITANCE 
VERSUS REVERSE BIAS VOLTAGE 


2 
ro) 


ee eee 


0.1 0.2 0.5 10 2.0 50 10 30 
REVERSE BIAS VOLTAGE - VOLTS 


ton AND tors MEASUREMENT CIRCUIT 


, To Sample Scope 
Rise Time $1.0ns 
Input Z + 100k O 


1¢* 1000mA, Ip; * 200mA, Ipp = -200mA 


(1) These ratings are Hiniend values abeve which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 58. 3° C/Watt (derating factor of 17.2 
mW/°C); junction to ambient thermal resistance of 291.7°C/Watt (derating factor of 3.43 mW/°C). - 


(4) This rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 us; duty cycle = 1%.. 


(6) See switching circuit for exact values of | 


c let and Pr 
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2N5106 * 2N5107 


NPN RADIATION RESISTANT GENERAL PURPOSE 
AMPLIFIERS AND SWITCHES 


DOUBLE DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


e GUARANTEED PERFORMANCE AFTER NEUTRON IRRADIATION OF 3 x 10" nvt > 10 keV 


e GAIN 


e BREAKDOWN VOLTAGE... 


Loco = 30 V (MIN) 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


hee = 8.0 (MIN), 13 (TYP) AT 150 mA 
he; = 100 (MIN) AT 150 mA PREIRRADIATION 
f, = 200 MHz (MIN) AT 50 mA 


PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-39) outline 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-18) outline 


i 230 DIN. 
-195 
"17gDIA. 2 | eeelmaa 


.030 
MAX. 


Seating 1 
Plane 


3 LEADS 
019 


Storage Temperature —65°C to +200°C alee 
Operating Junction Temperature +-200°C 
_ Lead Temperature (Soldering, 60 second time limit) +300°C 
‘Maximum Power Dissipation (Notes 2 and 3) 2N5106 2N5107 pee 
Total Dissipation at 25°C Case Temperature 3.0 Watts 1.8 Watts 
at 25°C Ambient Temperature 0.8 Watt 0.36 Watt 
COLLECTOR 
Maximum Voltages and Current 
Vepo Collector to Base Voltage 60 Volts 60 Volts ed aces ean NOTES: All dimensions in inches 
Veco Collector to Emitter Voltage (Note 4) 30 Volts 30 Volts Cee ON a lc rly cme 
Ve8G Emitter to Base Voltage 5.0 Volts 5.0 Volts ices eens a 
Ic Collector Current 500 mA 300 mA 2N5106 2N5107 
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
: POST-IRRADIATION 
PRE-IRRADIATION (3x 10'*nvt > 10keY) 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 
Veo (sust) Collector to Emitter Sustaining Voltage 30 42 30 36 Volts I,=10mA i, =0 
(Notes 4 and 5) | 
BV cogs Collector to Emitter Breakdown Voltage 60 80 60 87 Volts I,=10yA Voce = 0 
BVcR6 Collector to Base Breakdown Voltage 60 60 Volts I,=10yA I. =0 
BVeso Emitter to Base Breakdown Voltage 5.0 7.0 9.0 7.0 Volts I,=0 I: = 10uA 
hee DC Pulse Current Gain (Note 5) 50 100 9.0 9.0 I, =1.0 mA Vop = 10V 
Nee DC Pulse Current Gain (Note 5) 75 205 8.0 16 lc =10mA Vee = 10V 
hee DC Pulse Current Gain (Note 5) 30 9.0 I, = 150 mA Vop = 1L0V 
DC Pulse Current Gain (Note 5) | 100 220 300 ~= 8.0 13 I, = 150 mA Voz = 10V 
he-(—35°C) DC Pulse Current Gain (Note 5) 50 9.0 I, = 150 mA Vop = 10V 
he-(—55°C) DC Pulse Current Gain (Note 5) 35 3.0 Ic = 150 mA Vee = 10V 
Hee DC Pulse Current Gain (Note 5) 50 100 9.0 9.0 I, = 500 mA Vop = 10V 
h,. High Frequency Current Gain (f = 100 MHz) 2.9 45 90 2.0 4.0 I, = 50 mA Vee = 10V 


*Planar is a patented Fairchild process. 
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL 


logo 


[ego (150°C) - 


Vae(sat) 
Vpe(on) 


leB0 
Vog(sat) 
Vpe(sat) 


NOTES: 


CHARACTERISTIC. 
Collector Cutoff Current 
Collector Cutoff Current 
__ Pulsed Collector. Saturation Voltage (Note 5) 
_ Pulsed Base Saturation Voltage (Note 5) 
| Pulsed Base Emitter On Voltage (Note 5) 
_ Emitter Cutoff Current | 
Pulsed Collector Saturation Voltage (Note 5) 
Pulsed Base Saturation Voltage (Note 9) 
Collector to Base Capacitance 
Emitter to Base Capacitance 
Turn On Time (Note 6) 
Turn Off Time (Note 6) 


POST-IRRADIATION 
-PRE-IRRADIATION (3x 10"nvt > 10 keV) 
MIN. TYP. MAX. MIN. TYP. MAX. 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


UNITS 
I; =0 
I. =0 
I, = 150 mA 
Ic = 150 mA 
Ic = 150 mA 


Ic ~ 300 mA 
Io ~ 300 mA 


TEST CONDITIONS 


Veg = 50 V 
Veg = 50V 
I, = 50 mA 
I, = 50 mA 
Veg = 10V 
Veg = 3.0 V 
ig = 100 mA 
|, = 100 mA 
Veg = 10V 
Veg = 2.0 V 
let =z 100 mA 


Ip, ~ 100 mA 
Inp ~~ —100 mA 


(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 58.3°C/Watt (derating factor of 17.2 mW/°C) ‘6 the 2N5106 and 
140°C/Watt (derating factor of 7.1 mW/°C) for the 2N5107. Junction to ambient thermal resistance of 219°C/Watt (derating factor of 4.57 mW/°C) for the 2N5106 and 486°C/ 


Watt (derating factor of 2.06 mW/°C) for the 2N5107. 


(4) Rating refers to a high-current point where collector to emitter voltage is lowest. 


(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 
(6) See switching circuit for exact values of Ic, Isi1, and Isz. 
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TYPICAL 
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hee ~ DC PULSE CURRENT GAIN 


ELECTRICAL CHARACTERISTICS . 


DC PULSE CURRENT GAIN 
VERSUS FAST NEUTRON DOSAGE 


ee 
Sean 7 ve ae 
th PRE 


Veelsat) - COLLECTOR SATURATION VOLTAGE - VOLTS 


109 


103 
$ ~ FAST NEUTRON DOSAGE me keV) - nvt 


2-334 


COLLECTOR SATURATION 
VOLTAGE VERSUS 
FAST NEUTRON DOSAGE 


ate AT 
tT TA 
Ut LEY | T 
coe 
CCCI 
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10/3 10!4 
 - FAST NEUTRON DOSAGE (> 10 keV) - nvt 


TYPICAL COLLECTOR CHARACTERISTICS* 


ACTIVE REGION* 
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Veg 7 COLLECTOR-EMITTER VOLTAGE ~ VOLTS 


Veg ~ COLLECTOR-EMITTER VOLTAGE ~ VOLTS 
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SATURATION REGION 
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Veg ~ COLLECTOR-EMITTER VOLTAGE-VOLTS 
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Veg 7 COLLECTOR-EMITTER VOLTAGE — VOLTS 


Veg 7 COLLECTOR-EMITTER VOLTAGE — VOLTS 


TYPICAL BASE CHARACTERISTICS* 


yw — IN3NYND YO19ITI0D - 71 


2.0 


E < Y oa 
R = 


yw — INJYYND YO1IINS — 71 


Vor — BASE-EMITTER VOLTAGE — VOLTS Vere — BASE-EMITTER VOLTAGE ~ VOLTS 


Vpe ~ BASE-EMITTER VOLTAGE — VOLTS 


| *Single family characteristic on Transistor Curve Tracer. 
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SWITCHING CIRCUIT 
FIGURE 1 
t,, AND t,,, TEST CIRCUIT 


hep — DC PULSE CURRENT GAIN 


TYPICAL ELECTRICAL CHARACTERISTICS — 


DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
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NF ~ NOISE FIGURE ~dB 


INPUT AND OUTPUT 
CAPACITANCE VERSUS 
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LD 
ster at 
50 500 


PTTL 
gence 


I¢ ~ COLLECTOR CURRENT — mA 
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TO iia SCOPE 
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INPUT Z 3100 kQ 


2N5144 * 2N5145 
NPN RADIATION RESISTANT HIGH-VOLTAGE, 
HIGH-SPEED SWITCHES 


DOUBLE DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


e GUARANTEED PERFORMANCE AFTER NEUTRON IRRADIATION 
OF 3x 10'* nvt > 10 keV PHYSICAL DIMENSIONS 
e FAST SWITCHING ......... t,, = 35 ns (MAX) AT 500 mA in accordance with 
toe = 60 ns (MAX) AT 500 mA JEDEC (TO-18) outline PES ICAL” DIMENSIONS 
e HIGH BREAKDOWN VOLTAGE .. . LV.,, = 30 V (MIN) Be JEDEC (70-39) outline 
e HIGH GAIN ............ hee = 9.0 (MIN) AT 100 mA, 1.0 V 15 pip, 209 D4. 380% 35 on ay 
hee = 5.0 (MIN) AT 500 mA, 1.0 V | = 
Seating 4 
Plane 
ABSOLUTE MAXIMUM RATINGS (Note 1) so ait 
Maximum Temperatures cn “| | l | 
Storage Temperature —65°C to +200°C | 
Operating Junction Temperature +200°C 
Lead Temperature (Soldering, 60 second time limit) +300°C 
Maximum Power Dissipation (Notes 2 and 3) 2N5144 2N5145 ia 
Total Dissipation at 25°C Case Temperature 1.2 Watts 3.5 Watts 
at 25°C Ambient Temperature 0.36 Watt 0.8 Watt te 
Maximum Voltages and Current % DS 
Vso Collector to Base Voltage 50 Volts nee ioe "Fete ahi Giaeaie cietnenes 
Vees Collector to Emitter Voltage 90 Volts aa ho’ 9 ntenaly connect ee 
Vero Collector to Emitter Voltage (Note 4) 30 Volts eave gud piled koa | 
Veso Emitter to Base Voltage 6.0 Volts cuhee meno gan 
Ic Collector Current 500 mA 


2N5144 2N5145 
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


POST IRRADIATION 
PRE-IRRADIATION 3x10'* nvt (> 10 keV) 
SYMBOL CHARACTERISTICS . TYP. MAX. . TYP. MAX. TEST CONDITIONS 


DC Pulse Current Gain (Note 5) ; lc =10mA Voce =1.0V 

DC Pulse Current Gain (Note 5) : Ic=100mA Veoe=1.0V 

DC Pulse Current Gain (Note 5) 7 i ‘ Ic=500mA Voee=1.0V 
hee(— 55°C) DC Pulse Current Gain (Note 5) lc=100mA Vee=1.0V 
Vee(sat) Base Saturation Voltage (Note 5) ; ? , : lc=100mA I!,=10mA 
Vee (sat) Base Saturation Voltage (Note 5) ; ; lc=100mA t,=20mA 
Vee(sat) Base Saturation Voltage (Note 5) : , : : lc = 500mA I1,=50mA 
Vee(sat) Base Saturation Voltage (Note 5) : lc =500mA Ils =100mA 
Icpo Collector Cutoff Current . Vcs = 40 V 
Icso(+100°C) Collector Cutoff Current Vce = 40 V 
BV cso Collector to Base Breakdown Voltage = le =0 
BV ces Collector to Emitter Breakdown Voltage Vee = 0 
BVeso Emitter to Base Breakdown Voltage le = 10 yA 


*Planar is a patented Fairchild process. 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 50°C/Watt (derating factor of 20 mW/°C) for the 2N5144 and 146°C/ 
Watt (derating factor of 6.85 mW/°C) for the 2N5145. Junction to ambient thermal! resistance of 219°C/Watt (derating factor of 4.56 mW/°C) for the 2N5144 and 485°C/ 
Watt (derating factor of 2.06 mW/°C) for the 2N5145. 

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 
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Veo (sus) 
Vee (sat) 
Voe(sat) 
Vee sat) 
Vee (sat) 
Ton 


tort 


hte 
Cob 
Cer 


hee — OC PULSE CURRENT GAIN 


| SYMBOL 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted). 


“CHARACTERISTICS 


MIN. TYP. MAX. MIN. TYP. MAX. 
Collector to Emitter Sustaining Voltage (Notes 4 and 5) 30 30 
Pulsed Collector Saturation Voltage (Note 5) —600.13)— 0.2 
Pulsed Collector Saturation Voltage (Note 5) 0.11 0.18 0.23 
Pulsed Collector Saturation Voltage (Note 5) 0.3 0.42 
Pulsed Collector Saturation Voltage (Note 5) 0.27 04 0.56 — 
Turn On Time (See circuit below) 35 : 
_ Turn Off Time (See circuit below) 60 

High Frequency Current Gain (f = 100 MHz) 3.0 4.5 ) 2.5 4.0 
Collector to Base Capacitance 12 

55 


Emitter to Base Capacitance 


DC PULSE CURRENT GAIN 
VER 


; SUS 
FAST NEUTRON DOSAGE 
100 Semel sr iO 


fal Vog 21.0 V 
Te=100 mA 
50 on | *¢ 


1012 -. 1913 10 14 2 1015 
. @-FAST NEUTRON DOSAGE —nvt (>10keV) 


Vine +11.6 V 
P.W.= 500 ns 
t, ¢1.0 ns 


Zin?50Q 


“POST IRRADIATION 


FAIRCHILD TRANSISTORS 2N5144 « | 


PRE-IRRADIATION 3x10'* nvt (>10 keV) 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR SATURATION 
VOLTAGE VERSUS 
FAST NEUTRON DOSAGE 
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VcF (sat) ~ COLLECTOR SATURATION VOLTAGE ~mV 


ton» tog TEST CIRCUIT 


-6.0 V 
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VCEO (sus) “COLLECTOR TO 
EMITTER SUSTAINING VOLTAGE - VOLTS 


UNITS |. + TEST CONDITIONS | 


Voits ic=10mA Is = 0 
Volts lc=100mA [;=10mA 
Volts lc=100mA Ils=20mA 
Volts Ic=500mA -~!ls=50mA © 
Volts lc=500mA- 13; =100mA 


. WS Ic ~ 500 mA Is; ~ 100 mA 


ns Ic 500 mAs Is; ~ 100 mA 
pp = —100 mA 
lc = 50 mA Vce = 10V 
pF lc = 0 Vcg = 10 V 
pF Ic=0 Veg = 0.5V 


COLLECTOR TO EMITTER - 
SUSTAINING VOLTAGE VERSUS 
FAST NEUTRON DOSAGE 


1012 1013 10!4 
¢ -FAST NEUTRON DOSAGE-nvt (>10keV) 


VouT TO SCOPE 


t, $1.0 ns 
—-Zyy 21.0 MO 


‘ FAIRCHILD TRANSISTORS 2N5144 - 2N5145 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS* 


_COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* 
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*Single family characteristics on Transistor Curve Tracer. 
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COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 
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~ 2N5200 - 2N5201 


NPN RADIATION RESISTANT GENE ERAL PURPOSE AMPLIFIERS 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


HIGH GAIN . 
+ +++ fgg = 10 (MIN) AFTER 10° nvt > 10 keV 
LOW CAPACITY . . C,, = 2.0 pF (MAX) 
- . C., = 2.5 pF (MAX) © 
VOLTAGE... . . - Voeoycusy = 20 V (MIN) 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 
Storage Temperature | 
Operating Temperature 
Lead Temperature (soldering, 10 seconds time limit) 


Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 
| at 25°C Ambient Temperature 


Maximum Voltages 


Veno Collector to Base Voltage 

Veegs Collector to Emitter Voltage 

VeEo Collector to Emitter Voltage (Note 4) 
VeBo Emitter to Base Voltage 


GUARANTEED TEREORMANGE AFTER FAST NEUTRON DOSAGE (3x10'* AND 10'° nvt > 10 keV) 
. hp; = 23 (MIN) AFTER 3x10'* nvt > 10 keV 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTICS 
MIN. 


Collector to Emitter Sustaining 
' Voltage (Note 4) 
DC Pulse Current Gain 2N5200 
_ (Note 5) 2N5201 | 
DC Pulse Current Gain 2N5200 
(Note 5) 2N5201 
~ DC Current Gain 2N5200 
2N5201 
DC Current Gain 2N5200 — 
, 2N5201 
DC CurrentGain 2N5200 
2N5201 


Veo {sus} 


PRE-IRRADIATION 


(3x10"*nvt>10 keV) (10“nvt>>10 keV) UNITS 


PHYSICAL DIMENSIONS 


in accordance with 


JEDEC (TO-46) outline 


195 
"17g DIA. 


Seating 


—55°C to +200°C 
+200°C 
+300°C 


1.2 Watts 
0.3 Watt 


20 Volts 
OTES: i ions in i 
20 Volts wy SGOT Tec te pour pitted onde 
Collector internally connected to case 


20 Volts Package weight is 0.36 gram 
4.5 Volts | 


POST IRRADIATION 
TEST CONDITIONS 


MIN. TYP. MAX. MIN. TYP. MAX. 


Volts I, =2.0 mA 


hee(—55°C) Pulsed DC Current Gain 
(Note 5) 
High Frequency Current Gain 


2N5200 
2N5201 
2N5200 


(f = 100 MHz) | 2N5201 
Collector to Base Capacitance (f = 1.0 MHz) 
Emitter to Base Capacitance (f = 1.0 MHz) 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be jaipaned: 


*Planar isa patented Fairchild process. 


(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 146°C/Watt (derating tact! of 6.85 mW/°C); junction to ambient 


thermal resistance of 583°C /Watt (derating factor of 1.72 mW/°C). 
(4) This rating refers to a high-current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 
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FAIRCHILD TRANSISTORS 2N5200 - 2N5201 | 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


POST IRRADIATION 
(3x10"*nvt>10 keV) (10'®nvt>>10 keV) 
MAX. MIN. TYP. MAX. MIN. TYP. MAX. 


SYMBOL CHARACTERISTICS PRE-IRRADIATION 


MIN. TYP. 


UNITS TEST CONDITIONS 


Pulsed Collector Saturation 


Voetsat) 
Vo E(sat) 


Vee(sat) 


Vee (sat) 


Ices 


BVcg0 
BVces 
BVEs0 


rc 


Cc 


Voltage (Note 5) 

Pulsed Collector Saturation 
Voltage (Note 5) 

Pulsed Base Saturation 
Voltage (Note 5) 

Pulsed Base Saturation 
Voltage (Note 5) 

Collector Reverse Current 
Collector Reverse Current 
Collector to Base 
Breakdown Voltage 
Collector to Emitter 
Breakdown Voltage 

Emitter to Base 

Breakdown Voltage 
Collector Base Time Constant 
(f = 80 MHz) 
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FAIRCHILD TRANSISTORS 2N5200 - 2N5201 


lc- COLLECTOR CURRENT - mA 


Vpelsat) - BASE SATURATION VOLTAGE - VOLTS 


Ic ~ COLLECTOR CURRENT - mA 


Ie ~ COLLECTOR CURRENT - mA 


TYPICAL ELECTRICAL CHARACTERISTICS 
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FAIRCHILD TRANSISTORS 2N5200 - 2N5201 


TYPICAL ELECTRICAL CHARACTERISTICS 


INPUT ADMITTANCE VERSUS REVERSE TRANSFER ADMITTANCE FOWARD TRANSFER ADMITTANCE 
COLLECTOR CURRENT VERSUS COLLECTOR CURRENT VERSUS COLLECTOR CURRENT 
OUTPUT SHORT CIRCUIT INPUT SHORT CIRCUIT r OUTPUT SHORT CIRCUIT 
20 5. 


f = 500 MHz f = 500 MHz 


Vo *5.0V 
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Ic7 COLLECTOR CURRENT - mA Io- COLLECTOR CURRENT - mA Ic ~ COLLECTOR CURRENT - mA 
OUTPUT ADMITTANCE VERSUS INPUT ADMITTANCE VERSUS REVERSE TRANSFER ADMITTANCE 
COLLECTOR CURRENT FREQUENCY OUTPUT VERSUS FREQUENCY 
INPUT To CIRCUIT SHORT CIRCUIT INPUT SHORT CIRCUIT 
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Fairchild cannot assume responsibility for use of any circuitry described. No circuit patent licenses are implied. 
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2N5236 
RADIATION RESISTANT NPN CLASS-C RF AMPLIFIER 


DIFFUSED SILICON Peannne EPITAXIAL TRANSISTOR 


e GUARANTEED PERFORMANCE AFTER FAST NEUTRON DOSAGE (3x10 nvt > 10 keV) | | 
oHIGH GAIN. ......0. ese e ee hee = 10 (MIN), 17 (TYP) AT 50 mA | ai PHYSICAL DIMENSIONS 
e HIGH POWER OUT........... 0.5 WATT (TYP) AT 250 MHz JEDEC (TO-39) outline 

¢ HIGH GAIN BANDWITH PRODUCT . . . f, = 400 MHz (MIN) AT 50 mA | 

e LARGE SIGNAL CAPABILITY 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature os | —65°C to +200°C 019 pa, 
Operating Junction Temperature : 200°C 
Lead Temperature (soldering, 60 second time limit) 300°C 
Maximum Power Dissipation (Notes 6 and 7) 
Total Dissipation at 25°C Case Temperature 1.0 Watt 
at 25°C Ambient Temperature . } 0.6 Watt 
Maximum Voltages 
Voie Collector to Base Voltage 40 Volts . oe 
Vero Collector to Emitter Voltage (Note 4) 20 Volts 034 7 
Vigo Emitter to Base Voltage | 4.0 Volts NOTES: All dimensions mninches 


Lead No. 3 internally connected to case 
Package weightis 1.23 grams 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


POST-IRRADIATION 
SYMBOL CHARACTERISTICS PRE-IRRADIATION  (3x10'*nvt >10 keV) UNITS TEST CONDITIONS 
MIN. TYP. MAX. MIN. TYP. MAX. 


hee DC Pulse Current Gain (Note 5) Io=50mA Vo. =5.0V 
Voetsat) Pulsed Collector Saturation Voltage (Note 5) Ig =50mA_ 1,=5.0mA 
CES Collector Cutoff Current : Vop = 20V Vz. =0 
logg(125°C) Collector Cutoff Current Veop = 20V Vz. = 0 
BVcR6 Collector to Base Breakdown Voltage | Ic = 100A I. =0 
BVEBo Emitter to Base Breakdown Voltage : : IL =0 |, = 100 uA 
VoEo (sus) Collector to Emitter Sustaining Voltage (Notes 4 and 5) Ik=15mA 1,=0 

High Frequency Current Gain (f = 100 MHz) i : ; I, =50mA Vo-=10V 

Collector to Base Capacitance (f = 1.0 MHz) : ; I. =0 Vog = 10V 

Amplifier Power Gain (f = 250 MHz) | IL =0 Veg = 20V 

| (Zero Signal) 

hee(—55°C) DC Pulse Current Gain (Note 5) : 5. I, =SO0mA VQ-=5.0V 


*Planar is a patented Fairchild process. 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) RF power-in = 100 mW (see test circuit). 

(3) RF power-in = 100 mW. Conduction angle adjusted through R to obtain maximum efficiency with a minimum of 400 mW out. teas test circuit). 

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 us; duty cycle = 1%. | 

(6) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(7) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 175°C/Watt (derating factor of 5.71 mW/° ©); junction to ambient 
thermal resistance of 292°C/Watt (derating factor of 3.42 mW/°C). 
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FAIRCHILD TRANSISTOR 2N5236 | 


TYPICAL ELECTRICAL CHARACTERISTICS 
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TYPICAL ELECTRICAL. CHARACTERISTICS 
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FAIRCHILD TRANSISTOR 2N5236 


125 MHz POWER AMPLIFIER 


2 i: 10 50Q 
LOAD 
NSN 
100 mW AT Cy "hs 
AT 125 MHz ; C 
FROM 509 71 eee : 
SL ~ 
SOURCE 1 > C3 
| C | = 
C,).Cy.Cy .C,= 1000 PF BUTTON MICA 2 
Cy = 2-8 F R ! Ce 
C, = 6 uF AT 50V | | 
L, b= RFC fr >125 MHz = _— = a — — O 
Lo= - 16 pF SHIELD 
R = 2008 
250 MHz POWER AMPLIFIER + 20 V 
“4 +e TO 502 LOAD 
100 mW AT 250 MHz l 
FROM 502 SOURCE ~y | 
| 
C, = 120 pF | 
| — llector strays ~ 1.5 pF) 
Cy .C3z.Cg= 1000 pF BUTTON MICA | as 1 0 y | 
| 
C. ( COLLECTOR STRAYS) 1.5 PF : 
L) .L, = 47 wH (RF CHOKE ) fr > 250 MHz | | 
| 
Ly = -5.5 pF = = = = = 
7 SHIELD 
R = 2009 


500 MHz POWER AMPLIFER 


TO 502 
LOAD 
100 mAN AT Cy 
500 MHz 
FROM 502 
SOURCE 


2° ° 4° "6 


C 
C,.C,.C, = 1000 pF BUTTON MICA 
Co = 6 uF AT 50V C3= 1-10 9F 


5 
L, = - 9 pF 
L, = = 35 pF = 
L3 = - 7.5 pF 
R = 209 
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DIFFUSED SILICON PLANAR* 


- @ GUARANTEED PERFORMANCE AFTER NEUTRON IRRADIATION OF 3X10'* nv > 10 keV 


HIGH FREQUENCY . 
HIGH VOLTAGE 
EXCELLENT BETA 
FAST SWITCHING 


. f; = 400 MHz (MIN) AFTER RADIATION 
LV cco = —40 V (MIN) AFTER RADIATION 
: te = = 14 (MIN) AT 1, = 10 mA AFTER RADIATION — 

= 15 ns (TYP) AT I, ~ 50 mA AFTER RADIATION 
tore = 60 ns (TYP) AT I, ~ 50 mA AFTER RADIATION 
NF = 7.0 dB (TYP) AFTER RADIATION 


LOW NOISE FIGURE... 


_ ABSOLUTE MAXIMUM RATINGS (Note 1) 


—2N5244 


PNP RADIATION RESISTANT HIGH. SPEED SWITCH 
AND RF AMPLIFIER 


EPITAXIAL TRANSISTOR 


PHYSICAL DIMENSIONS 
in accordance with 
_ JEDEC (TO-18) outline 


Maximum Temperatures 3 LEADS 500 MIN. 
_ Storage Temperature —65°C to +200°C pT EDIA. | | | | 
Operating Junction Temperature 200°C | 
Lead Temperature (Soldering, 60 second time limit) 300°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 1.0 Watt 
at 25°C Ambient Temperature 0.36 Watt 
Maximum Voltages and Current 
Voces Collector to Base Voltage —40 Volts 
Vero Collector to Base Voltage —40 Volts 
VoEo Collector to Emitter Voltage (Note 4) —40 Volts BL ronal la 
Veo Emitter to Base Voltage — —5.0 Volts Package weight 5 0.44 gram 
Ie Collector Current 100 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


| POST-IRRADIATION 
SYMBOL CHARACTERISTICS PRE-IRRADIATION (3x10'*nvt>10 keV) = UNITS TEST CONDITIONS 
MIN. TYP. MAX. MIN. TYP. MAX. 

Nee DC Current Gain | 140 160 40 6.0 Io =100HA VQ =—50V 
hee DC Current Gain 150 =. 200 8.0 10.5 IL=10mA VQ-=—1LO0V 
Hee DC Pulse Current Gain (Note 5) 150 200 300 14 17 Ib =10mA VQ=—10V 
hee DC Pulse Current Gain (Note 5) 30 60 9.0 6.5 lo =50mA VQ-=—1.0V 
hee(—55°C) DC Pulse Current Gain (Note 5) 70 100 7.0 8.0 Ie=10mA VQ-=—1.0V 
hy. High Frequency Current Gain (f = 100 MHz) 4.5 6.0 4.0 5.5 Ik=10mA VQ-=—20V 
Vce(sat) Pulsed Collector Saturation Voltage (Note 5) —0.1 —0.14 —0.32 —0.55 Volts I~ =10mA  1,=1.0mA 

CE(sat) Pulsed Collector Saturation Voltage (Note 9) —0.2 —0.3 Volts Ic=S0mA 1,=5.0 mA 

CE(sat) Pulsed Collector Saturation Voltage (Note 5) —0.16 —0.28 —1.0 Volts I~ =50mA 1,=10mA 

CE(sat) Pulsed Collector Saturation Voltage (Note 5) 7 —0.125 —0.2 Volts I.~=S0mA ~~ I, = 16.67 mA 

BE(sat) Pulsed Base Saturation Voltage (Note 5) —0.7 —0.77 —0.9 —0.7 —0.75 —0.9 Volts I,.=10mA  I1,=1.0mA 

BE(sat) Pulsed Base Saturation Voltage (Note 5) —0.88 —1.1 —0.84 —11 Volts I, =S50mA- 1[,=5.0mA 

BE(sat) Pulsed Base Saturation Voltage (Note 5) —0.9 —1.2 —0.88 —1.2 Volts I,=50mA  1,=16.67 mA 
Coy Collector to Base Capacitance (f = 1.0 MHz) 2.2 3.5 2.2 3.5. pF I =0 Veg = —10V 
Cor Emitter to Base Capacitance (f = 1.0 MHz) 40 5.5 4.0 9.0 pF lL =0 Vig = —0.5V 
NF Noise Figure (f = 100 MHz) 3.5 7.0 dB Ik=10mA VQ =—5.0V 


*Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTOR 2N5244_ _ 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


| POST-IRRADIATION 
SYMBOL CHARACTERISTICS PRE-IRRADIATION == (3x1 0'*nvt>10 keV) TEST CONDITIONS 
MIN. TYP. MAX. MIN. TYP. MAX. | 


Turn On Time (Note 6) z | In) =~ 16.67 mA 
Turn Off Time (Note 6) s I,, = 16.67 mA 
lp2 = —16.67 mA 


Collector Reverse Current 

legg(125°C) Collector Reverse Current 

BVa80 Collector to Base Breakdown Voltage 

BV ors Collector to Emitter Breakdown Voltage 

BVe86 Emitter to Base Breakdown Voltage 

Voeo{sus] Collector to Emitter Sustaining Voltage 1, = 10 mA (pulsed) 1, = 0 
(Notes 4 and 5) 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal! resistance of 175°C/Watt (derating factor of 5.71 mW/°C); junction to ambient thermal 
resistance of 500°C/Watt (derating factor of 2.06 mW/°C). 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 ws; duty cycle = 1%. 

(6) See switching circuit for exact values of I., I,, and I... 


TYPICAL ELECTRICAL CHARACTERISTICS 
(POST IRRADIATION PERFORMANCE) 
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TYPICAL ELECTRICAL CHARACTERISTICS — 
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FAIRCHILD TRANSISTOR 2N5244 a 


TYPICAL ELECTRICAL CHARACTERISTICS 


FALL TIME VERSUS TURN ON AND FALL TIME VERSUS TURN ON AND 
TURN OFF BASE CURRENTS TURN OFF BASE CURRENTS SWITCHING TIME TEST CIRCUIT 
LA | VY | +3.8V -30V 
cae 4400 4 
— Es SAR ae e 10ka 596.0 
5 | 5 O.lpF | 3008 rena 
2 2 ] i Vin cas TO SAMPLING SCOPE 
ra z tr $ 1.0ns 
= z Zin = 10 meg 2 
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fp, te £3.0ns = 
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DUTY CYCLE = 2% 
IBe ~ TURN OFF BASE CURRENT -mA Igo 7 TURN OFF BASE CURRENT ~ mA 
NOISE FIGURE VERSUS 
NOISE FIGURE VERSUS SOURCE RESISTANCE POWER GAIN VERSUS 
FREQUENCY AND COLLECTOR CURRENT FREQUENCY 
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2N5292 
RADIATION RESISTANT, 
PNP HIGH SPEED SATURATED SWITCH 


| | _ DIFFUSED SILICON PLANAR* Il EPITAXIAL TRANSISTOR 


GUARANTEED PERFORMANCE AFTER NEUTRON IRRADIATION OF 3 x 10'* nvt > 10 keV 


e FAST SWITCHING. ........ t,, == 25 ns (MAX) AFTER RADIATION : Sil caine 
tog == 35 ns (MAX) AFTER RADIATION 

e HIGH FREQUENCY ........ f, = 600 MHz (MIN) AFTER RADIATION JEDEC (TO-18) outline 

© LOW CAPACITANCE........ C.,, == 4.5 pF (MAX) AFTER RADIATION 


LOW SATURATION VOLTAGE . . . Vo¢/..;) = —0.65 V (MAX) AT I, = 100 mA AFTER RADIATION 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Seating 4. 
Maximum Temperatures | ae 
| Storage Temperature —65°C to +200°C ere 
| Operating Junction Temperature 200°C O19 ny 
Lead Temperature (Soldering, 60 second time limit) 300°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 1.0 Watts 
at 100°C Case Temperature 0.72 Watt 
at 25°C Ambient Temperature 0.36 Watt 
Maximum Voltages 
Vero Collector to Base Voltage —12 Volts 
Vee Collector to Emitter Voltage (Note 4) : | | —12 Volts ea iis 
Vi56 Emitter to Base Voltage —4.5 Volts Re ees ded eet 


Collector internally connected to case 
Package weight is 0.44 gram 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


POST-IRRADIATION 
SYMBOL CHARACTERISTICS PRE-IRRADIATION  (3x10'*nvt > 10 keV) ~— UNITS TEST CONDITIONS 
MIN. TYP. MAX. MIN. TYP. MAX. 


Turn On Time (Note 5, Figure 1) ; I, ~ 30 mA 
Turn Off Time (Note 5, Figure 1) Ig ~ 30 mA 


Charge Storage Time Constant (Note 6, Figure 2) 5.0 20 I, ~10mA 


Voetsatt Pulsed Collector Saturation Voltage (Note 6) : —0.113 —0.24 
Veetsaty Pulsed Collector Saturation Voltage (Note 6) : —0.212 —0.4 
Veetsatl Pulsed Collector Saturation Voltage (Note 6) —0.28 —0. —0.367 —0.65 
Vectsat) Pulsed Base Saturation Voltage (Note 6) f : ; 78 —0.83 —0.95 
VeEfsat) Pulsed Base Saturation Voltage (Note 6) . ; 2 —0.85 —0.93 —1.2 
Vee(sat) Pulsed Base Saturation Voltage 0 i 0 —1.14 —1.75 
High Frequency Current Gain (f = 100 MHz) : | 0 10 
Collector to Base Capacitance (f = 1.0 MHz) 2 : 2.2 45 
Emitter to Base Capacitance (f = 1.0 MHz) | O 6. 4.0 6.0 
DC Palse Current Gain (Note 6) | ; 12.4 
DC Pulse Current Gain (Note 6) | 7 15.2 
EE DC Pulse Current Gain (Note 6) : 13.9 
hee(—55°C) DC Pulse Current Gain (Note 6) 8.6 
logs Collector Reverse Current ; 0.3 10 
logs(125°C) Collector Reverse Current 0. 0.5 20 
Vero (sus) Collector to Emitter Sustaining Voltage (Notes 4 and 6) —17.7 
BV ago Collector to Base Breakdown Voltage | — 24.3 
BV ces Collector to Emitter Breakdown Voltage — 23.3 
BV E26 Emitter to Base Breakdown Voltage ; 0 —5.4 


*Fairchild is a patented Fairchild process. 
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~ FAIRCHILD TRANSISTOR 2N5292 — 


TYPICAL ELECTRICAL CHARACTERISTICS 


DC PULSE CURRENT GAIN 
VERSUS FAST NEUTRON DOSAGE 
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DC PULSE CURRENT GAIN 


VERSUS COLLECTOR CURRENT 
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TYPICAL ELECTRICAL CHARACTERISTICS. 7 
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i 9.7 Go a 
an 2) A 


vt 20 5.0 10 2 50 100 «200 
Ic - COLLECTOR CURRENT - mA 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


+++ 4-H 
~f44 is 


ae ca OFF ne spas mA 


FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


BREA REReAS 
Ht 
cleo ann 
VEER’ e 


Sane 
ae 
BES 
ae 

‘S NI 
Hes | 


Igo 7 ‘TURN-OFF BASE CURRENT - mA 


legs ~ COLLECTOR REVERSE CURRENT - nA 


0.1 uF ) To Sampling Scope aoy 
Vin 4 t, <1.0ns r To Sampling Scope 
IN t. £1.0ns 
: ZIN 2100 k Q 

! ioe Z 210M 22 
| Pulse Generator IN= 
| tp £1.0ns Pulse Generator 
— PW=400ns = = t, £1.0ns = 
ee PW = 400 ns 
: i= OP PPS = 150 

ton Vep=9. Viq =-12.8V 2,y = 502 


FAIRCHILD TRANSISTOR 2N5292__ _ 


TYPICAL ELECTRICAL CHARACTERISTICS 


INPUT AND OUTPUT COLLECTOR-EMITTER REVERSE 


CAPACITANCE VERSUS CONTOURS OF CONSTANT GAIN SWITCHING TIMES CURRENT VERSUS 
REVERSE BIAS VOLTAGE BANDWIDTH PRODUCT a VERSUS TEMPERATURE REVERSE BIAS VOLTAGE 


6.0 5 
Ca aed le 30m | | | | 4 
as eC a lait tez730m 1 | | | = 
eS pe 8 - a Veo -3.0V Lic = 
“a HH 3 a a 
: gt Oe ee REE E 
7 3.0 4+ 5 = = —_| ry 
5 Rin Sales 2 | | be | = 
S Gl wallial i ar ee 2 z 
fee iE ae a a 
“EHH * | 
[Ve) 
7 oo i ae ee ; 8 
~-0.1 -0.2 “0.5 -1.0 -2.0 5.0 -10 -20 1.0 2.0 5.0 10 20 50 100 =. 200 -50 0 50 100 150 . -8, -12 
REVERSE BIAS VOLTAGE - .VOLTS Ic - COLLECTOR CURRENT - mA Ty - AMBIENT TEMPERATURE - °C Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 
AVERAGE PROPAGATION DELAY FIVE STAGE RING OSCILLATOR 
COLLECTOR REVERSE CURRENT PER TRANSISTOR VERSUS FOR MEASUREMENT OF 


VERSUS TEMPERATURE COLLECTOR VOLTAGE PROPAGATION DELAY 


et. AL ee 
eae eee ne 
A 


~ Voc 


510 2 


oe 5 TRANSISTORS ——-e| 


- AVERAGE PROPAGATION DELAY/TRANSISTOR - ns 


al ee ee 
Ge ae 
fall all 
AS 
, 8 a eae 
co 
sae 
el ee ee 
i 


7 | 
: 
a 
=e 
w 
s 
= 
‘ 


25 50 5 100 125 150 - " 2.0 4.0 6.0 8.0 10 tpd = ou 
Ty ~ AMBIENT TEMPERATURE - °C Voc ~ COLLECTOR SUPPLY VOLTAGE - VOLTS 
‘SWITCHING TIME TEST CIRCUIT STORAGE TIME TEST CIRCUIT NON SATURATED 
FIGURE 1 FIGURE 2 SWITCHING PERFORMANCE 
3.0V 
-3.0V 
94Q 270 
Vout 67Q 
Yout OUTPUT 


+25V 


tort Vag =-18.8V, Vin =+23.5V 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 175°C/Watt (derating factor of 5.71 mW/°C); junction to ambient 
thermal resistance of 486°C/Watt (derating factor of 2.06 mW/°C). 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. © 

(5) See switching circuit for exact values of Ic, I8:, and Iz. 

(6) Pulse Conditions: length == 300 us; duty cycle = 1%. 
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SE7001 - SE7002 
NPN HIGH-VOLTAGE AUDIO / VIDEO AMPLIFIERS 


DIFFUSED SILICON PLANAR’ TRANSISTORS 


The SE7001 and SE7002 are NPN silicon PLANAR transistors designed for use in high-voltage 
video amplifier and line operated radio audio output applications. They feature low output capaci- 
tance and a five watt power rating. These devices are capable of producing up to one watt in high- 
voltage class ‘‘A’’ audio stages. 


PHYSICAL DIMENSIONS 
in: accordance with JEDEC 
(TO-39) outline | 


(50 mil kovar) 


125 
.009 


Seating 
Plane 


ABSOLUTE MAXIMUM RATINGS [Note 1] ae 
Maximum Temperatures 919 1 
Storage Temperature —65°C to +200°C 
Operating Junction Temperature 200°C Maximum 
Lead Temperature (Soldering, 60 sec time limit) 300°C Maximum 
Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 5.0 Watts 
at 25°C Free Air. Temperature [Notes 2 and 3] 0.8 Watt Be 
WK 
Maximum Voltages SE7001 SE7002 034 040 
Veso Collector to Base Voltage 150 Volts 120 Volts NOTES: All dimensions in inches eneth 
Vcco —- Collector to Emitter Voltage [Note 4] 150 Volts 120 Volts Lead’ Ne Sina naily connected tease 
Veso Emitter to Base Voltage 5.0 Volts 5.0 Volts eee ee oes 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


SE7002 
MIN. TYP. MAX. 


SE7001 


MIN. TYP. MAX. TEST CONDITIONS 


SYMBOL CHARACTERISTIC 


lc = 30 mA 
lc = 50 mA 
lc = 50mA 
lc = 10 mA 


ee DC Pulse Current Gain [Note 5] 
Vee (sat) Base Saturation Voitage 
Vce (sat) Collector Saturation Voltage 
Small Signal Current Gain 
(f = 1.0 kHz) 
High Frequency Current Gain 
BV cso Collector to Base Breakdown 
Voltage 


Collector to Emitter Sustaining 
Voltage [Note 4] 


lc = 0.1 mA 


Ic = 30 mA. 


Vceo (Sust) 
(pulsed) 


* Planar is a patented Fairchild process. 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 35°C/watt (derating factor of 
28.6 mW/°C); junction-to-ambient thermal resistance of 219°C/watt (derating factor of 4.56 mW/°C). 

(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 usec; duty cycle = 1%... 
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ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


SYMBOL 

Hee 

Icto 

Icao (150°C) 
leso 

Cobo 

Cre 

BVeso 


SE7001 
MIN. TYP. MAX. 


CHARACTERISTIC 


DC Pulse Current Gain [Note 5] 25 60 


Collector Cutoff Current _ 0.3 
Collector Cutoff Current 2.0 
Emitter Cutoff Current 
_ Output Capacitance 6.0 
Emitter Transition Capacitance 70 
Emitter to Base Breakdown 5.0 
Voltage 


SE7002 


MIN. TYP. MAX. 


25 


5.0 


60 
0.3 
2.0 


6.0 
70 


FAIRCHILD TRANSISTORS SE7001*SE7002 


UNITS 


TEST CONDITIONS 


Ile=10mMA Ve=10V 


le =O 
k=O 
le =0 
IE =O 
Ic = 0 
lc = 0 


Ves = 75V 
Ves = 75 V 
Ves = 4.0 V 
Ves = 20 V 
Ve =O0.5V . 
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- $E7055 + SE7056 + SE7057 
NPN HIGH VOLTAGE VIDEO OUTPUT TRANSISTORS 


_ DIFFUSED SILICON PLANAR* TRANSISTORS 


HIGH VOLTAGE ...... +. « Vogo — 220 V TO 450 V (MIN) AT 5.0 mA 


e : 3 
PHYSICAL ‘DIMENSIONS 

© LOW Cw ce eee 2.5 pF TO 3.5 pF (MAX) AT 20 V p% in accordance with 

e HIGH FREQUENCY ia Grae ons f, — 40 TO 50 MHz (MIN); 80 MHz (TYP) AT 15 mA JEDEC (10-39) outline 

e HIGH POWER DISSIPATION . 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 
Storage Temperature 

Operating Junction Temperature 


Lead Temperature (Soldering, 60 second time limit) 


Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 


at 25°C Ambient Temperature 


Maximum Voltages 


Veso 
Ve EO 
Veso 


Collector to Base Voltage 


Collector to Emitter Voltage (Note 4) 


Emitter to Base Voltage 


| 10 WAT Te = 25°C; 1.0 W ATT, = 25°C 


SE7055  SE7056 
© 220 300 
220 300 


7.0 7.0 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL 


| hee 
Voeo; sus} 


Vee;sat) 
CE(sat) 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. — 


CHARACTERISTIC 


Collector to Base Capacitance 
High Frequency Current Gain 

(f = 20 MHz, R, = 6.7 kQ) 
High Frequency Current Gain 

(f = 20 MHz, R, = 9.0 kQ) 
High Frequency Current Gain 

(f = 20 MHz, R, = 13.5 kQ) 
High Frequency Current Gain 

(f = 20 MHz) 


DC Pulse Current Gain (Note 5) - 


DC Pulse Current Gain (Note 5) 
DC Current Gain 


Collector to Emitter Sustaining Voltage 


(Notes 4 and 5) 
Collector to Base Breakdown Voltage 
Emitter to Base Breakdown Voltage 
Collector Cutoff Current 
Collector Cutoff Current 
Collector Cutoff Current 
Collector Cutoff Current 
Collector Cutoff Current 
Collector Cutoff Current 
Emitter Cutoff Current - 
Emitter to Base Capacitance 


Pulsed Base Saturation Voltage (Note 5) 
Pulsed Collector Saturation Voltage (Note 5) 


SE7055 
TYP. MAX. MIN. 


—65°C to +200°C 018 Dia, 


+200°C 

-+300°C 

7.0 Watts 

1.0 Watt 

SE7057 

450 Volts. NOTES: All dimensions in inches 
ans en 
7.0 Volts Package weight is 0.76 gram | 


SE7056 SE7057 


TYP. MAX. MIN. TYP. MAX. TEST CONDITIONS 


Veg = 200 V 
Von = 20V 


UNITS 


Voge = 30V 
Veg = 405 V 
Vop = 40V 
Vog = 100 V 
Veg = 150V 
Vog = 200 V 
Vee = 20V 
Vop = 20V 
Veg = 20 V 
I, = 0 


I. =0 
IL =0 
Veg = 150 V 


Veg = 150V 


Vog = 200 V 
Veg = 200 V 
Veg = 300 V 
Vog = 300 V 
Vig = 6.0 V 

Vig = 0.5 V 

I, = 2.0 mA 
I, = 2.0 mA 


*Planar is a patented Fairchild process. 


(2) These are steady state limits. The factory should be consulted on applications: involving pulsed or low duty cycle operations. Note Power Dissipation Curves on Page 2. 

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 25°C/Watt (derating factor of 40 mW/°C); junction to ambient thermal 
resistance of 175°C/Watt (derating factor of 5.71 mW/ °C). . 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. 

”) Pulse Conditions: length = si AS; duty cycle = 1%. 
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‘A DIVISION OF FAIRCHILD CAMERA AND. INSTRUMENT CORPORATION 


SAFE OPERATING AREAS 


GUARANTEED MAXIMUM DC GUARANTEED MAXIMUM DC GUARANTEED MAXIMUM DC 
POWER DISSIPATION VERSUS POWER DISSIPATION VERSUS POWER DISSIPATION VERSUS 
COLLECTOR-EMITTER VOLTAGE COLLECTOR-EMITTER VOLTAGE COLLECTOR-EMITTER VOLTAGE 


SE7055/6/7 


SE 7055 Bie SE 7057 ae 
= 25°C 


» Ck mare : Tee 
oer 7 TTL 

| : TCeECNCEE 
‘ ' ‘ 
S S S 
= — _ 
E E s UT baw | [SAI 
a 4 2 BR 4 
es & re lc (MAX) = 0.25 A 
us! = = \ 
(=) co) 
E ae PL eee t— Phe bed COT IN 
oes |e i io le DO 


Ff eae | | | gee SER SEE 
100 200 300 100 200 300 400 500 


Vog ~ COLLECTOR EMITTER VOLTAGE - VOLTS Veg ~ COLLECTOR EMITTER VOLTAGE - VOLTS Vg ~ COLLECTOR EMITTER VOLTAGE - VOLTS 


ELECTRICAL CHARACTERISTICS (SE7056 ONLY) 


Te = 200°C 
of C 


150 250 


COLLECTOR TO BASE AND 
EMITTER TO BASE CAPACITANCE CONTOURS OF CONSTANT GAIN DC PULSE CURRENT GAIN DC PULSE CURRENT GAIN 
a ERSUS REVERSE BIAS VOLTAGE BANDWIDTH PRODUCT “ VERSUS COLLECTOR CURRENT a — COLLECTOR pie 


Peal 


PRE 
: SRMTIRGTiiN 
SHR RTEe 
ia 
mH 


REVERSE BIAS VOLTAGE - VOLTS 


-_ 


Nee ~ DC PULSE CURRENT GAIN 
hee ~ DC PULSE CURRENT GAIN 


CAPACITANCE 


Veg-COLLECTOR TO EMITTER VOLTAGE-VOLTS 


sil 
cA 
| Lit | Ul | ASS 


Ie ~ COLLECTOR CURRENT - mA 


Ip-COLLECTOR CURRENT-mA Ve ~ COLLECTOR CURRENT - mA 


LARGE SIGNAL COLLECTOR LARGE SIGNAL COLLECTOR , COLLECTOR SATURATION COLLECTOR SATURATION 
CHARACTERISTIC* . CHARACTERISTIC eel aki | sidan 
50 50 


<“eaca 


"| 
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LA AAKN 
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Ed 
if 
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bene | 
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| 
/\ 


Wes 


I¢~ COLLECTOR CURRENT-mA 
Ic ~ COLLECTOR CURRENT - mA 
I¢ - COLLECTOR CURRENT - mA 


So 


NN 
RRR eN 


lc COLLECTOR CURRENT - mA 
SSS 
NY AI RSS 
Veh ee 
fe is dhe fteoloule ake Ned 
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fo] 
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oS 


Veg ~ COLLECTOR EMITTER VOLTAGE - VOLTS Vog ~ COLLECTOR EMITTER VOLTAGE - VOLTS Vog 7 COLLECTOR EMITTER VOLTAGE - VOLTS Veg ~ COLLECTOR EMITTER VOLTAGE - VOLTS 


COLLECTOR SATURATION | 
COLLECTOR CUTOFF CURRENT COLLECTOR CURRENT VERSUS VOLTAGE VERSUS BASE SATURATION VOLTAGE 


VERSUS COLLECTOR VOLTAGE EMITTER-BASE ‘ON’ VOLTAGE COLLECTOR CURRENT - VERSUS COLLECTOR CURRENT 
500 100 10 : 
pet eS CE LOTT s Ee 
: oe “EHR F CTT 
: $A e714 tll 
3B eed a 3 2.0 S 
E ae oe all amy eal 
E oe ee me ae an eal 
‘2 ey & ee Sees |e vi 
Ee Boos} r = él 
E ee ay ee 
8 By a 5 ETT 
—7 a === mal in 
: eee es (ae oa J” LU 
0.3 0.4 0.5 0.6 0.7 0.8 “0.1 0.1 100 


Veg ~ COLLECTOR TO'BASE VOLTAGE - VOLTS | Vpg ~ EMITTER BASE (ON) VOLTAGE - VOLTS - COLLECTOR CURRENT - mA Ic ~ COLLECTOR CURRENT - mA 


; ‘ 
*Single family characteristics on Transistor Curve Tracer. 
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_ SE8001 - SE8002 
NPN MEDIUM POWER 


SILICON PLANAR™ EPITAXIAL TRANSISTORS 


GENERAL DESCRIPTION - The Fairchild SE8001 and SE8002 are NPN silicon PLANAR epitaxial transistors designed for 
general purpose use. They are suitable for one watt class "A" and up to ten watt class ''B" audio output stages. These PHYSICAL DIMENSIONS 

. : in accordance with JEDEC 
transistors also feature low saturation voltage at high current which makes them desirable for television applications (TO-39) outline 


(50 mil kovar) 


such as vertical oscillator, horizontal driver, and audio output circuits. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 
Operating Junction Temperature 
Storage Temperature 
Soldering Temperature (60 sec time limit) 
Maximum Power Dissipation 
Total piseineuoP at 25°C Case Temperature (Note 2) 
at 100°C Case Temperature (Note 2) 
at 25°C Ambient Temperature (Note 2) 


Maximum Voltages 


Vee . .Collector to Base Voltage 
Vero Collector to Emitter Voltage (Note 3) 
| VERO Emitter to Base Voltage 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
-SE8001 


Characteristic . Min. Max. 


DC Pulse Current Gain | (Note 4) 20 

DC Pulse Current Gain (Note 4) 
_ High Frequency Current Gain (f = 20 MHz) | 2.0 
Collector Saturation Voltage (Note 5) 

Base Saturation Voltage (Note 5) 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Emitter Cutoff Current 

Output Capacitance 

Collector to Base Breakdown Voltage 


Vero(sust) Collector to Emitter Sustaining Voltage 
(Notes 3 and 4) 


BV RO ; Emitter to Hage Breakdown Voltage 


NOTES: 


200°C Maximum Seating 
Plane 
-65°C to +200°C 
3 LEADS 
300°C Maximum O19 OIA. 
5.0 Watts 
2.8 Watts 
0.87 Watt 


SE8001 SE8002 
60 Volts 80 Volts 
NOTES: All dimensions in inches 


30 Volts 40 Volts Similar to package “‘C’’ except for lead length 


Leads are gold-plated kovar 
Lead No. 3 internally connected to case 


5.0 Volts 5.0 Volts Package weight is 1.23 grams 


Test Conditions 


150 mA 

500 mA 
90 mA 

1.0 A 

10A 
0 


il H it ul 
mm dt 
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woo wo ty 
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Q 
wo 


0 
100 wA 


30 mA 
(pulsed) 


= 100 LA 


«<<< 40-40 0? OP << 


—+— + 

QO 0 fF 

— 
e3| 


E 


* Planar is a patented Fairchild process. 


(1) These ratings are limiting values above which the serviceability of any individual.semiconductor device may be impaired. 


(2) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 35°C/watt (derating factor of 28.6mW/°C. Junction-to-ambient 


thermal resistance of 200°C /watt (derating factor of 5.0mW/°C). 
(3) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 
(4) Pulse Conditions: length = 300 usec; duty cycle = 1.0%. 
(5) Saturation voltages measured with 1/4" lead length. 
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SE8010 - SE8012 
NPN RF AMPLIFIER 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


© HIGH POWER DISSIPATION . . . P, = 800 mW AT T, = 25°C 
P, = 4.0 WATT, = 25°C 


PHYSICAL DIMENSIONS PHYSICAL DIMENSIONS 


e HIGH POWER GAIN........ 600 mW P, AT 27 MHz | in accordance with in accordance with — 
© HIGH VOLTAGE.......... Veco — 60 V JEDEC (TO-39) outline JEDEC (TO-105) outline 
370 325 NM. = 
ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures SE8010 SE8012 
Storage Temperature —65°C to +200°C —65°C to +125°C 
Operating Junction Temperature 200°C Maximum 125°C Maximum 
Maximum Power Dissipation (Notes 2 and 3) SE8010 SE8012 hme 
Total Dissipation at 25°C Case Temperature 4.0 W 4.0 W ‘O16 OA. 
at 25°C Free Air Temperature 800 mW 500 mW | 
Maximum Voltages and Current SE8010 SE8012 
Vego Collector to Base Voltage 100 Volts 100 Volts 
Veco Collector to Emitter Voltage (Note 4) —-60 Volts 60 Volts 
Ves Emitter to Base Voltage 6.0 Volts 6.0 Volts 
le Collector Current 900 mA 900 mA INDENTATION 
NOTES: All dimensions in tnches 
NOTES: Ali dimensions in inches Leads are gold-plated nickel 
Leads are gold-plated kovar Package 1s electricaily Non- 
Collector internally connected to case conductive materral 
Package weight is 1.23 gram Package weight 1s 0.66 gram 
SE8010 SE8012 
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) *Planar is a patented Fairchild process. 


CHARACTERISTIC 


SYMBOL TEST CONDITIONS 


UNITS 


Gor Amplifier Power Gain (f = 27 MHz) (Note 6) Vop = 12V 


hee DC Pulse Current Gain (Note 5) 4G 150 I, = 100 mA Vep = 1L0V 
Hee DC Pulse Current Gain (Note 5) 15 I, = 500 mA Vee = 3.0V 
he, High Frequency Current Gain (f = 100 MHz) 3.0 I, = 50 mA Vee = 10V 
Voe(sat) Pulsed Collector Saturation Voltage (Note 5) 0.75 Volts |. = 500 mA |, = 50 mA 
Vee(sat) Pulsed Emitter Saturation Voltage (Note 5) 1.20 Volts 1. = 500 mA I, = 50 mA 
lees Collector Reverse Current 900 nA Veep = 90V Vip = 0 
Co Collector-Base Capacitance 9.0 pF Veg = 10V I. =0 
Cob Emitter-Base Capacitance 65 pF Vip = 0.5V IL =0 
BV e865 Collector to Base Breakdown Voltage 100 Volts [. = 100 HA IL =0 
VeEO {sus} Collector to Emitter Sustaining Voltage (Note 5) 60 Volts Il, = 10 mA L= 

ERO Emitter to Base Breakdown Voltage 6.0 [. = 100uA 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C, a junction to case thermal resistance of 43.8°C/Watt (derating factor of 22.8 mW/°C) and a junction to ambient 
thermal resistance of 219°C/Watt (derating factor of 4.56 mW/°C) for the SE8010. These ratings give a maximum junction temperature of 125°C, a junction to case thermal 


resistance of 25°C/Watt (derating factor of 40 mW/°C) and a junction to ambient thermal resistance of 200°C/Watt (derating factor of 5.0 mW/°C) for the SE8012. 
(4) Rating refers to a high-current point where collector to emitter voltage is lowest. _ 
(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 
(6) See Test Circuit. 
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- COLLECTOR CURRENT - mA 


le 


COLLECTOR CHARACTERISTI 
000 " 


______ FAIRCHILD TRANSISTORS SE8010 + SE8012 


TYPICAL DRIVER AMPLIFIER 
PERFORMANCE 


“ ee TYPICAL ELECTRICAL CHARACTERISTICS | 
-- .CONTOURS OF CONSTANT GAIN 


COLLECTOR CHARACTERISTICS* 


DURMENGANE 


PIPING ALIN TN TS 


NH 
Sih 


OUTPUT POWER - WATTS 


Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


INPUT POWER - mW 


| COLLECTOR AND EMITTER 
CAPACITANCES VERSUS 
S* 


C REVERSE BIAS VOLTAGE 
BE == 

: Th 
Ze ame 

: Tam tt] 

Year eg 

wot fA bom 3 

Caiman ees. 
oe! oe ene 
| <*M2 ES SRRe 
1) Ane aaron 

0 0.4 0.8 1.2 1.6 2.0 


Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


REVERSE BIAS VOLTAGE - VOLTS 


*Single family characteristic on Transistor Curve Tracer. 


P y= 50mW 27 MHz DRIVER P oyt= 600mW MIN 
502 GENERATOR AMPLIFIER TEST CIRCUIT SHIELD 502 LOAD 
\ 

| Cy Ly * 
(O} TUT \ 
‘ 
| 
Co 15pH | C3 y 
| 
O1pF>p 1200 yp [-O1pe a 


C:, C2-— 7 to 100pF, compression mica trimmer (Arco 423) 
C3 — 43 to 63pF, compression mica trimmer (Arco 402) in parallel with 43pF. Dipped mica. 
Li — 0.35uH (7 T Air Dux 408) | 
7, —9 turns primary, 5 turns secondary: 
No. 18 enamel close wound on 14 inch slug tuned form 
(CTE 1535-2-2, red slug). 


Ic ~ COLLECTOR CURRENT - mA 
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|; SES RC CREME ONG TRS OBE 
0 20 ' 40 60 80 
Vee - COLLECTOR-EMITTER VOLTAGE - VOLTS | 


COLLECTOR SATURATION 
VOLTAGE VERSUS 
COLLECTOR CURRENT 


DC PULSED CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


Ic - COLLECTOR CURRENT - mA Ic ~ COLLECTOR CURRENT - mA 


O ee 
+12V AT 100mA(TYP) 


SE8040 - SE8041 - SE8042 - SE8540 - SE8541 - SE8542 


NPN-PNP GENERAL PURPOSE COMPLEMENTARY AMPLIFIERS 
DIFFUSED SILICON PLANAR* TRANSISTORS 


MATCHED h,, GROUPINGS AVAILABLE (See Note 7) 


e HIGH GAIN .... 2. cee eee et nas he; = 40-540 AT 150 mA, 1.0 V PHYSICAL DIMENSIONS 
hee = 30 (MIN) AT 500 mA, 1.0 V in accordance with 
¢ NPN AND PNP COMPLEMENTS (Note 7) . . . SE8040, SE8041 AND SE8042 ARE NPN JEDEC (TO-105) outline 
SE8540, SE8541 AND SE8542 ARE PNP : | 
e LOW SATURATION VOLTAGE.......... Voetsat) = 0.12 V (MAX) AT 150 mA, 0.3 V (MAX) 


AT 500 mA FOR SE8040, SE8041 AND SE8042 
Voeteat) = —0.25 V (MAX) AT 150 mA, —0.7 V (MAX) 


AT 500 mA FOR SE8540, SE8541 AND SE8542 


ABSOLUTE MAXIMUM RATINGS (Note 1) SE8040 SE8041 SE8042 
Maximum Temperatures SE8540 SE8541 SE8542 ‘500 MIN. 
Storage Temperature —55°C to +125°C —65°C to +200°C —65°C to +200°C | | 
Operating Junction Temperature — +125°C +200°C -+200°C 
Lead Temperature (Soldering, 10 second time limit) -© +260°C +300°C +300°C 
Maximum Power Dissipation (Notes 2, 3 and 4) | 
Total Dissipation at or below 100°C Case Temperature — 4.0 Watts 
Total Dissipation at 25°C Case Temperature 4.0 Watts 4.0 Watts 
at 25°C Free Air Temperature 0.5 Watt 0.8 Watt 1.0 Watt 
SE8040 SE8540 
SE8041 SE8541 
Maximum Voltages and Current SE8042 SE8542 
Vero Collector to Base Voltage 30 Volts —30 Volts NOTES: Ail dimensions in inches 
Vero _—_—sCollector to Emitter Voltage (Note 5) 30 Volts —30 Volts Package iselocticaly None 
- Vigo Emitter to Base Voltage ite — an ne silicic ates 
2 Continuous Collector Current (T. = +75°C) | .0 Amp .0 Amp SAA co: 
Ic Continuous Collector Current (Tc = +100°C) 0.75 Amp 0.75 Amp , stein i SEBS40_ 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


| | TEST CONDITIONS 
SYMBOL CHARACTERISTICS MIN. “TYP. MAX. UNITS (Reverse Voltage Polarity For PNP) PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-39) outline 


Age DC Pulse Current Gain (Note 6) . 40 70 540 Ip = 150 mA VQ, = 1.0V ie 
he- _— DC Pulse Current Gain (Note 6) 30.6 lo = 500 mA VQ =10V 350 OIA oS 
Vororcus) Collector to Emitter Sustaining SE8040 30 Volts 1,=30mA 1,=0 a8 
Voltage (Notes 5&6) SE8041, SE8042 
Nice ® Collector to Emitter Sustaining SE8540 —30 Volts I1,=30mA |1,=0 
Voltage (Notes 5 &6) SE8541, SE8042 
BVcao _—— Collector to Base Breakdown SE8040 30 — Volts Ic =10vA 1,=0 
Voltage SE8041, SE8042 ] 1 ] ee 
BVcaq ~—Ss« Collector to Base Breakdown = SE8540 —30 Volts 1, =100HA 1-=0— 016 
Voltage SE8541, SE8542 
Veetsat) Pulsed Collector Saturation SE8040 0.35 1.0 Volts I,=10A 1,=33mA 
Voltage (Note 6) SE8041, SE8042 
Voersat) Pulsed Collector Saturation SE8540 —0.5 —1.3 Volts I, =10A 1,=33mA 
Voltage (Note 6) SE8541, SE8542 
Voeisat; Pulsed Collector Saturation SE8040 0.2 0.3 Volts 1, =500mA |, = 25 mA 
Voltage (Note 6) SE8041, SE8042 . eaiceies 
Vottsaty Pulsed Collector Saturation | SE8540 —0.3 —0.7 Volts I, = 500 mA 1, = 25 mA ils i 
| Voltage (Note 6) SE8541, SE8542 034 2 foe 
Voetsaty Pulsed Collector Saturation SE8040 0.08 0.12 Volts 1, =150mA |, = 15 mA "NOTES: All mensions in ches 
Voltage (Note 6) SE8041, SE8042 , ae Calector era conc to case 
Voejsat) Pulsed Collector Saturation | SE8540 —0.15 —0.25 Volts 1,=150mA |, = 15 mA Maia: 
| SE8041 ¢ SE8541 
Voltage (Note 6) SE8541, SE8542 | SE8042 ¢ SE8542 
‘Additional Electrical Characteristics on Page 2 Notes on Page 6 ‘ *Planar is a patented Fairchild process. 
-AIRCHILMD 
SEMICONDUCTOR 
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hee ~ DC PULSE CURRENT GAIN 


Vpg(sat) ~ BASE SATURATION VOLTAGE - VOLTS - 


cog ~ COLLECTOR CUTOFF CURRENT - nA 


_ SYMBOL 


Nee 

Vecisat) 
BE(sat) 
BE(sat). 
BEfon) 


CBO . 
Tego (65°C) 
lopo(125°C) | 


BV e586 a 
lego 

hee 

Co, 

Co, 


DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
200 


a caieatn CURRENT - a 


mt 
0.1 


"BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


\j 


| Se 
CT ir | 


le - enibate ris mA 


COLLECTOR CUTOFF CURRENT 
VERSUS REVERSE BIAS VOLTAGE 


So Nt ob 
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BE NGA 


LEN | TT 
MEY TT 
NTT ATT 


TT 


CHIEN 
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a 
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Veg ~ COLLECTOR TO BASE VOLTAGE - VOLTS 


CHARACTERISTICS | 


DC Pulse Current Gain (Note 6) 

Pulsed Base Saturation Voltage (Note 6) 
Pulsed Base Saturation Voltage (Note 6) 
Pulsed Base Saturation Voltage (Note 6) 
Pulsed Base Emitter (On) Voltage (Note 6) 
Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 


Base to Emitter Breakdown Voltage 
Base to Emitter Cutoff Current 

~ High Frequency Current Gain (f = 100 MHz) 
Collector to. Base Capacitance (f = 
Emitter to Base Capacitance (f = 1.0 MHz) 


I¢- COLLECTOR CURRENT - mA 


0.63 


(SE8040) 
(SE8041, 
SE8042) 
6.0 - 


1s 
1.0 MHz) 


TYP. 


MAX. 


SE8040 « e SE8041 © SE8042 SE8540 e SE8541 © SE8542 
MIN. 


MIN. 
30 


TYP. 


68 
—0.96 
—0.92 
—0.79 

0.68 -- 

0.1 
002 


MAX. 


~—0.65 


(SE8540) 

(SE8541,_ 

- SE8542) 
—5,0 


1.0 


TYPICAL ELECTRICAL CHARACTERISTICS 
- $E8040 ¢ SE8041 + SE8042 


BASE TO EMITTER ON VOLTAGE 
VERSUS COLLECTOR CURRENT 
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COLLECTOR SATURATION VOLTAGE | 


VERSUS COLLECTOR CURRENT 
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Vce(cat) ~ COLLECTOR SATURATION VOLTAGE - VOLTS 


Ie ~ COLLECTOR CURRENT - mA 


DISTRIBUTION OF 
BASE EMITTER VOLTAGE 
- VERSUS COPLECTOR pee 
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logo 7 COLLECTOR CUTOFF CURRENT - nA 
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160 


VERSUS COLLECTOR CURRENT — 
-1.2 


SE8540 « 


DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


Ver = -1, OV 
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Ic ~ COLLECTOR CURRENT -mA 


BASE SATURATION VOLTAGE 


| | TINS 


- Vee (sat) 7 COLLECTOR SATURATION VOLTAGE - VOLTS 


pe 


Iq ~ COLLECTOR CURRENT - mA — 


COLLECTOR CUTOFF CURRENT 


a VERSUS REVERSE BIAS VOLTAGE 
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Vop ~ COLLECTOR TO BASE VOLTAGE - VOLTS — 


UNITS 


_ TEST CONDITIONS | 
(Reverse Voltage Polarity For | 
SE8540 ¢ SE8541 ¢ SE8542) | 

lk=10mA VoQp=10V 
Ic =1.0A I, = 33 mA 
le = 500 mA |, = 25 mA 
Ic = 150 mA |, =15mA 
Ver =5.0V 
Veg = 25V 
Veg = 25V 
Voz = 25V 


Vig = 4.0V 
Vor = 10V 
Veg = 10V 
Veg = 0.5 V 


SE8541 + SE8542 
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BASE TO EMITTER ON VOLTAGE 
VERSUS COLLECTOR CURRENT 
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DISTRIBUTION OF 
BASE EMITTER VOLTAGE 
np VERSUS COLLECTOR CURRENT 
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SE8040 * SE8041 + SE8042 


TYPICAL LARGE SIGNAL COLLECTOR CHARACTERISTICS 
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Vog ~ COLLECTOR TO EMITTER VOLTAGE - VOLTS Vg ~ COLLECTOR TO EMITTER VOLTAGE - VOLTS | Veg ~ COLLECTOR TO EMITTER VOLTAGE - VOLTS 


TYPICAL COLLECTOR SATURATION CHARACTERISTICS 
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Ic ~ COLLECTOR CURRENT - mA 
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I¢ - COLLECTOR CURRENT - mA 
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-SE8540 + SE8541 + SE8542 


TYPICAL LARGE SIGNAL COLLECTOR CHARACTERISTICS 


1000 1000 


[areoeaae 


800 a 
t (eum ao ee, Leos 
Ea elk Waele she! eal eae: 
a peas & a 
os oa 
Sa reer Sani ea =e : 
: eee ee male: 
s aaa Ae ee 
200 200 
Too” "Ec e 
{ <2 e a Ca eee 


0 
0 4.0 -8.0 “12 “16 -20 0 4.0 -8.0 -12 “16 ~20 
Veg ~ COLLECTOR TO EMITTER VOLTAGE - VOLTS Vog ~ COLLECTOR TO EMITTER VOLTAGE - VOLTS 


TYPICAL COLLECTOR SATURATION CHARACTERISTICS 
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TYPICAL SMALL SIGNAL COLLECTOR CHARACTERISTICS 
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“FAIRCHILD TRANSISTORS SE8040 - SE8041 - SE8042 - SE8540 - SE8541 - SE8542__ 


“0. 8 1.2 -1.6 
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BIAS CURRENT 
VERSUS TEMPERATURE 


BIAS CURRENT - pA 


TEMPERATURE "'C 


12V 
4 ohm 


SE4021 
2N4249 
SE8040 
SE8540 
FDH694 
2.2 MQ 
2.7 MQ 
1.2 MQ 
22 kQ 

100 Q 

180 Q 

120 2 

0.01 uF 
0.01 uF 


50 uF, 6V 
500 uF, 10 V 


For additional information, send for Fairchild Application Brief 58 


Figure 1—SCHEMATIC DIAGRAM 


Table 1—SCHEMATIC VALUES 


18V 
8 ohm 


SE4021 
2N3638 
SE8040 
SE8540 
FDH694 
4.7 MQ 
4.7 MQ 


(1.2 MQ 


22 kQ 
47 kQ 
180 Q 
120 2 
0.01 uF 
0.01 uF 


25 uF, 6V 
500 uF, 15V 


TOTAL HARMONIC DISTORTION ~ % 


FIGURE 2 
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28 V 
16 ohm 


SE4021 
2N3638 
SE8042 
SE8542 
FDH694 
5.6 MQ 
10 MQ 
1 MQ 
22 kQ 
56 2 
A70Q 
150 Q 
0.01 uF . 
0.01 uF 


— «25 uF, 6V 
250 uF, 20 V 


HARMONIC DISTORTION VERSUS 
POWER OUTPUT (f = 1 kHz) 


OUTPUT POWER 


cee + i a tn aa eee ee ae CN ne aE 


FAIRCHILD TRANSISTORS SE8040 - /‘SE8041 + “SE8042 + SE8540 + SEGS41 - 


MAXIMUM FORWARD BIASED ; ~MAXIMUM FORWARD BIASED . ‘MAXIMUM FORWARD BIASED 
POWER DISSIPATION VERSUS | POWER DISSIPATION VERSUS POWER DISSIPATION VERSUS 
COLLECTOR-EMITTER VOLTAGE ~ COLLECTOR-EMITTER VOLTAGE COLLECTOR-EMITTER VOLTAGE 
SE8040, SE8540 ONLY . SE8041, SE8541 ONLY | SE8042, SE8542 ONLY 
2 . 50% DUN CYCLE | ws 
= \putst wiold s Sms = sim Dury CYCLE | ; & A 50% DUTY CYCLE 
n e eae ii “PULSE WIDIH « 51S} 
5 z NUOUS z 
0 10 20 30 40 
COLLECTOR - EMITTER VOLTAGE - VOLTS COLLECTOR - EMITTER VOLTAGE - VOLTS COLLECTOR - EMITTER VOLTAGE - VOLTS 
MAXIMUM FORWARD BIASED | MAXIMUM FORWARD BIASED MAXIMUM FORWARD BIASED 
POWER DISSIPATION VERSUS POWER DISSIPATION VERSUS POWER DISSIPATION VERSUS 
COLLECTOR-EMITTER VOLTAGE COLLECTOR-EMITTER VOLTAGE COLLECTOR-EMITTER VOLTAGE 
SE8040, SE8540 ONLY | SE8041, SE8541 ONLY SE8042, SE8542 ONLY 
—|50% DUTY CYCLE 
PULSE WIDTH < 5mS 
2 g 2 
Z < = 50% DUTY CYCLE 
2 2 zZ PULSE WIDTH < 5ms 


COLLECTOR - EMHITER VOLTAGE - VOLTS COLLECTOR - EMITTER VOLTAGE - VOLTS COLLECTOR - EMITTER VOLTAGE - VOLTS 


* Reverse Voltage Polarity for SE8540, SE8541 and SE8542 


NOTES: 


(1) 
(2) 
(3) 


(7) 


These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations if curves shown above will be exceeded. 

These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 25°C/Watt (derating factor of 40 mW/°C); junction to ambient thermal 
resistance of 200°C/Watt (derating factor of 5.0 mW/°C) for the SE8040 and SE8540. 

These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 43.7°C/Watt (derating factor of 22.8 mW/° 0): junction to ambient 
thermal resistance of 219°C/Watt (derating factor of 4.56 mW/°C) for the SE8041 and SE8541; junction to ambient thermal resistance of 175°C/Watt (derating factor of 
5.71 mW/°C) for the SE8042 and SE8542. eS 

This rating refers to a high current point where collector to emitter voltage is lowest. 

Pulse Conditions: length = 300 us; duty cycle = 1%. - 3 
If hss matching is required, order SE804 M and SE854 M. Equal numbers of NPN’s and PNP’s from the following classifications will be shipped and will be marked to 
indicate matching group(s). There is no guarantee of the quantities of individual groupings. At the manufacturer's option, units marked with hee group suffixes (M1, etc.) may 
be shipped as SE8040 etc. 


GROUP M1 M2 M3 M4 MS M6 M7 


hee RANGE 40-52 48-64 58-77 70-93 83-110 — 100-130 118-150 
I. = 150 mA M8 M9 M10 M11 M12 M13 M14 
Ve: = 10V 135-183 163-220 197-263 _ 235-315 285-380 340-450 410-540 
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SE8541 + SE8542, 


dinitrate pi tr a 


Fairchild has a complete family of 26 miniature plastic transistors, 
designated micro-pak™, which have electrical characteristics similar 
to their popular metal can counterparts and will meet reliability 


PLASTIC MINIATURE TRANSISTORS 


levels comparable to metal can transistors. 


Type 


FX709 
FX914 
FX918 
FX2368 
FX2369A 
FX2483 
FX2484 
FX2894 
FX2894A 


The micro-pak package™ configuration, 80 mils square with radial 
ribbon leads, was developed for use in military and computer systems 
where size and weight and reliability considerations are important. 
The high degree of shock resistance inherent in its inert single-block 
construction makes it ideal for warhead fuzes or missiles. 


PLASTIC MINIATURE TRANSISTOR NUMERICAL INDEX 


Page No. Type Page No. Type Page No. 


3-1 FX3013 
3-3 FX3014 
3-5 FX3299 
3-7 FX3300 
3-7 FX3502 
3-9 FX3503 
3-9 FX3724 


3-11 FX3725 
3-11 FX3962 


FX3963 3-21 
FX3964 | 3-21 
FX3965 3-21 
FX4034 3-23 
FX4046 3-25 
FX4047 3-25 
FX4207 3-27 
FX4960 3-29 


FX709 
NPN HIGH SPEED SATURATED SWITCH 


uPAK™ DIFFUSED SILICON PLANAR* TRANSISTOR 
FOR ADDITIONAL INFORMATION SEE 2N709 


e SIMILAR TO 2N709 
e HIGH FREQUENCY .. 


PHYSICAL DIMENSIONS 


MICRO-PACKAGE. 
In accordance with JEDEC TO-120 


. 7, = 6.0 ns (MAX) AT 5.0 mA 
| t,, and t,¢¢ = 12 ns (MAX) AT 10 mA 
e HIGH SPEED...... f., = 600. MHz (MIN) AT 10 mA 


~ ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature —65°C to +175°C 
Operating Junction Temperature +175°C 
lead Temperature (Soldering, 10 second time limit) +260°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C 0.210 Watt 
Maximum Voltages 
Vero Collector to Base Voltage 15 Volts 
VeEo Collector to Emitter Voltage (Note 4) 6.0 Volts . 
Vigo Emitter to Base Voltage 4.0 Volts tai aiencntibe: in inches 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL 


hee 

hee 
h..(—55°C) 
Vee (sat) 

™ CE(sat) 


CBO 

logo (125°C) 
BVcg0 
VeEo (sus) 


BVE80 


CHARACTERISTIC 


DC Pulse Current Gain 
DC Pulse Current Gain 
DC Pulse Current Gain 
Base Saturation Voltage 


‘Collector Saturation.Voltage 


Collector-Base Capacitance 

Emitter-Base Capacitance 

Collector Cutoff Current 

Collector Cutoff Current 

Collector to Base Breakdown Voltage 

Collector. to Emitter Sustaining Voltage 
(Notes 4 and 5) 

Emitter to Base Breakdown Voltage 

Charge Storage Time Constant (Notes 6 and 7) 

Turn On Time (Note 7) 

Turn Off Time (Note 7) | 

Gain Bandwidth Product (f = 100 MHz) 


2. Leads are gold-plated nickel 
3. Body is transter molded thermosetting plastic 


4. All leads are electrically isolated from the case 


5. Package 


lc =1mA 
I, =10mA 
Ic =10mA 
Ic =3.0 mA 
lc =3.0 mA 
I; =0 
Ic =0 
I, =0 
I; =0 
Ig =10 yA 


Ic =10 mA- 


(pulsed) 


I= 10 pA 
lo = Ip, ~ 5.0 mA, 


Ic ~ 10 mA 
Io 10 mA, 
Ic = 10 mA 


weight is 0.02 gram 


TEST CONDITIONS 


= 


lL =0 
lp ~ —5.0 mA 
lp) ~ 2.0 mA } 
I, ~ 1.0 mA, I, ~ —1.0 mA 
Voe=40V | 


Notes on Page 2 *Planar is a patented Fairchild process. 
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COLLECTOR SATURATION 
VOLTAGE VERSUS 
COLLECTOR CURRENT 


0,31 


i aD A 
mT ety 


(0.2 


A 
1 - 10 100 


0.1 


Veg (sat) - COLLECTOR SATURATION VOLTAGE - VOLIS = 


1c ~ COLLECTOR CURRENT - mA - 


__ INPUT AND OUTPUT 
CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


3,0 
0 es OT 
popes TT 
Ei 
rr ne ea is 
Pee. Tot oT 
: LLU err oh 
el 
A a 
Be 0 
ei ee 
oe ese aes ck 
0 pitt] {iil | tit 
0.1 0.2 05 #1 5 10 20 50 


. REVERSE BIAS vat: VOLTS 


Mercury Type Pulser 
Rise Time < 1.0 ns 
Output Impedance = 50 2 


Vin 


SWITCHING TIMES - ns 


Nee ~ DC PULSE CURRENT GAIN 


CHARGE STORAGE TIME CONSTANT TEST CIRCUIT 


PW > 200 ns 


_ NOTES: 


-3.3V 


Dc PULSE CURRENT GAIN 


VERSUS COLLECTOR CURRENT . 


Iq ~ COLLECTOR CURRENT - mA 


SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 


“Tg ~ COLLECTOR CURRENT - mA 


t,, AND t,,, TEST CIRCUIT 


Vec® +1.0V 


Vee io)" ~V0¥ 


Ol pF 


5002 


' §.0 


Vcg - COLLECTOR VOLTAGE -VOLTS 


Vout 


SWITCHING TIMES - ns — 


a TYPICAL EEECIRICA. CHARACTERISTICS - 


CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f;) 


TMT at | 
TTT ts fy 
Acct 


4.0 


A 
so LI rT : 


ee Ty 
Aiba 


AC 


0 
01 02 O05 1 5 10 Lil) 
Ie -COLLECTOR CURRENT~- mA 


2.0 


1.0 


SWITCHING TIMES VERSUS - 
AMBIENT TEMPERATURE 


0-2 2 60 100 
Tg = AMBIENT TEMPERATURE - °C 


lott 
Ves" 2+5.0V 
Vin? -4.0V 


Vin RISE TIME < 1.0 ns 


+5.2V  +3.0V 


5002 


To Sampling Scope 


f—w+—~_ Rise Time = 0.4 ns 
0.1 pF Input Impedance = 50 Q 
4300 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give. a maximum junction temperature of 175°C and a thermal resistance of 715°C/Watt (derating factor of 1.4 mW/° c) when mounted to a printed 
- circuit board with a maximum lead length of 0.03 inch. ; 


(4) Rating refers to a high current point where collector to emitter voltage is lowest. 
(5). Pulse’ Conditions: length = 300 us; duty cycle = = 1%. 


(6) Measured on Sampling Scope. PW > 200 ns. 


(7) See test circuit for exact values of Ic, Is1, and Ipz. 


* Single family characteristic on Transistor Curve Tracer. 
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: FX914 
NPN SATURATED LOGIC SWITCH AND VHF AMPLIFIER 


uPAK™ DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 
| FOR ADDITIONAL INFORMATION SEE 2N914 


SIMILAR TO 2N914 


: , 
e HIGH SPEED ........... 7, = 25 ns (MAX) AT 20 mA sarees ee 

e MEDIUM VOLTAGE........ LVcro = 15 V (MIN) PE di be Biciiag Seas 
© LOW SATURATION VOLTAGE . . © Vog,.1 = 0.25 V (MAX) AT 20 mA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature . —65°C to +175°C 

Operating Junction Temperature +175°C 

Lead Temperature (Soldering, 10 second time limit) +260°C 
Maximum Power Dissipation (Notes 2 and 3) 

Total Dissipation at 25°C ; 0.270 Watt 
Maximum Voltages 

Voso Collector to Base Voltage 40 Volts 

Vero Collector to Emitter Voltage (Note 4) 15 Volts 

Vepo Emitter to Base Voltage 9.0 Volts 


1. All dimensions in inches 

2. Leads are gold-plated nickel 

3. Body is transter mo!ded thermcsetting plastic 
4. Alf leads are electrically isolated from the case 
5. Package weight is 0.02 gram 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
SYMBOL CHARACTERISTIC ; TYP. MAX. UNITS - TEST CONDITIONS 


hee DC Pulse Current Gain (Note 5) lo = 10 mA Vog = 1.0V 
hee(—55°C) DC Pulse Current Gain (Note 5) | Io = 10 mA Vog = 1.0V 
Vee(sat) Base Saturation Voltage Volts I,=10mA lz = 1.0 mA 
Vee(sat} Collector Saturation Voltage Volts I, =200mA I, = 20 mA 


VoEtsat] Collector Saturation Voltage Volts I, =101, Ie = 1.0 to 20 mA 
(—55°C to +125°C) ° 


High Frequency Current Gain (f = 100 MHz) : . Veg = 10V 


Collector-Base Capacitance - = Vog = 10V 
Emitter-Base Capacitance Veg = 0.5V 


fe 


Additional Fee Che ceusnes on Page 2 | *Planar is a patented Fairchild process. 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 175°C and a thermal resistance of 555°C/Watg (derating factor of 1.8 mW/°C) when mounted to a printed circuit board 
with a maximum lead length of 0.03 inch. 

(4) Rating refers to a high-current point where collector to emitter voltage is fowest.. 

(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 

(6) Measured on Sampling Séope. PW >200 ns. 

(7) See switching circuits for exact values of Ic, Is:, and Iz. 


-AIRCHILMD 
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SYMBOL 


CHARACTERISTIC 


Collector Cutoff Current 
Collector to Base Breakdown Voltage 


Collector to Emitter Sustaining Voltage 
(Notes 4 and 5) 


Emitter to Base Breakdown Voltage 
Collector Current 


leBo 
BVcg0 
Veo (sus) 


BV 50 
logy(125°C) 


Charge Storage Time Constant.(Notes 6 and 7) 


Turn On Time (Note 7) 
Turn Off Time (Note 7) 


TYPICAL ELECTRICAL CHARACTERISTICS 


DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


perros | TTT EU 
CU TT TUT 
SUE | ET Ti 
a Tecttat 

ae 
AL EU Be 


Bilimma: ie 


800 


600 


400 


SST 


Vcg (sat)- COLLECTOR SATURATION VOLTAGE -mV 


5 10 
Ic - COLLECTOR CURRENT-mA 


50 100 500 


CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (fr) 


LT PT AE EA 
BAL Ek VAT 
WU tA YT Y 


ine] 
o 


_ ~ 
NM 


- Voge - COLLECTOR VOLTAGE -VOLTS 
re) 


ee ae a 


40 80 a 


160 
Ic - COLLECTOR CURRENT - mA 


=2V 
: piel 
sl TL_, 
© 
— 
z 
Et IZ 
[ea 
5 laa 
3 [| 
wo 
3 40 4 
. ca, 
© 
t ee 
20 4 
BK cool 
[| 
acon 
0 
0.01 0.1 1 10 100 500 


I¢ - COLLECTOR CURRENT- mA 


STORAGE AND FALL TIMES 
VERSUS COLLECTOR CURRENT 


CD 
Se ee Ee ee 
ae aa ae 


5 10 20 
I¢ - COLLECTOR CURRENT- mA 


50 100 200 500 


CHARGE STORAGE TIME-CONSTANT TEST CIRCUIT 


VeB +7V 


+5V 


1 pF 
f—o OUTPUT 


VIN RISE TIME <Ilns . 


SOURCE Z = 502 
PW 2 200ns 


TO SAMPLING OSCILLOSCOPE 
INPUT Z = 100ka 
RISE TIME = 1ns 


*12Vm_ INPUT 
FROM PULSE GENERATOR 
Viy RISE TIME < Ins 
SOURCE Z = 500 


UNITS 
I. =0 
lc= 1.0 uA 
lo = 10 mA 


TEST CONDITIONS 


|= 0 


IL =0 I. = 10 vA 

Veg = 20V Veep = 0.25 V 

Io = [,, ~ 20 mA, |,,~ —20 mA - 
(See Test Circuit) 

(See Test Circuit) 


INPUT AND OUTPUT CAPACITANCE 
VERSUS REVERSE BIAS VOLTAGE 


CAPACITANCE - pF 


0.5 1.0 
REVERSE BIAS VOLTAGE - VOLTS 


RISE TIME VERSUS _ . 
COLLECTOR CURRENTS 


NIALL 
ail 


\AN 
Qe 


a 


EE ee) eee ee ee 


- RISE TIME - ns 


tr 


TIAN 


Him 
=a 


a 

tt 

20 50 100 200 
Ic - COLLECTOR CURRENT- mA 


500 


t,,, AND t,,, TEST CIRCUIT 


Veap74V 


+5V 


1ko 

L-ww—o OUTPUT 

O.1pF To SAMPLING OSCILLOSCOPE 
INPUT Z = 100k9 
RISE TIME = Ins 


562 


FX918 


NPN ULTRA HIGH FREQUENCY OSCILLATOR AND AMPLIFIER 
»PAK™ DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 


e SIMILAR TO 2N918 


® HIGH GAIN. .........2248. G.,. = 14 dB (MIN) AT 200 MHz 

e HIGH OSCILLATOR POWER OUT. ... P, = 25 mW (MIN) AT 500 MHz 

e LOW NOISE..........-24.% NF = 6.0 dB (MAX) AT 60 MHz 

e LOW CAPACITANCE.......... C.,, = 1.7 pF (MAX) AT 10 V 
C.,, = 2.0 pF (MAX) AT 0.5 V 

e HIGH FREQUENCY .......... f, = 600 MHz (MIN) AT 4.0 mA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 Second Time Limit) 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C 


Maximum Voltages and Current 


Vego Collector to Base Voltage 

Veo Collector to Emitter Voltage (Note 4) 
Vigo Emitter to Base Voltage 

lo Collector Current 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC 


DC Current Gain 

Base Saturation Voltage 
Collector Saturation Voltage 
Collector-Base Capacitance 
Collector-Base Capacitance 
Emitter-Base Capacitance 
Collector Cutoff Current 


FOR ADDITIONAL INFORMATION SEE 2N918 


PHYSICAL DIMENSIONS 


MICRO-PACKAGE 
In accordance with JEDEC TO-120 


—65°C to +175°C 


+175°C 
+260°C 
0.240 Watt 
30 Volts 
1. All dimensions in inches 
15 Volts 2. Leads are gold-plated nickel 
3.0 Volts 3. Body is transter molded thermosetting plastic 
50 A 4. All leads are electrically isolated from the case 
m 5. Package weight is 0.02 gram 


TEST CONDITIONS 


Vop = 1.0V 
I, = 1.0mA 
I, = 1.0 mA 
Vog = 10V 
Vg = 0 

Vip = 0.5 V 
Veg = 15V 


TYP. MAX. UNITS 


CB 
logo (125°C) 
fe 
Go 
P. 
n 
NF 


Veo (sus) 


CBO 
BVE80 


Collector Cutoff Current 

High Frequency Current Gain (f = 100 MHz) 
Available Power Gain (neutralized) (f = 200 MHz) 
Power Output (f = 500 MHz) 

Collector Efficiency (f = 500 MHz) 

Noise Figure (Note 5) 

Collector to Emitter Sustaining Voltage (Note 4) 
Collector to Base Breakdown Voltage 

Emitter to Base Breakdown Voltage 


(See notes on back page) 


I, =8.0mA 
I, = 8.0 mA 
I, =10mA 
le = 3.0 mA 
Ig =1.0 uA 
IL =0 


Veg = 15V 
Voz = 10V 
Vop = 12V 
Vog = 15V 
Veg = 15V 
Vor = 6.0 V 
I, = 0 

|. =0 

I. = 10 yA 


*Planar is a patented Fairchild process. 
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- mA 


lego - COLLECTOR TO BASE CURRENT - nA 


16 


~ DF 


CAPACITANCE 


le > COLLECTOR CURRENT 


FAIRCHILD TRANSISTOR FX918 


COLLECTOR CHARACTERISTICS* 


\ 


i VY Cine . 


~ COLLECTOR VOLTAGE - VOLTS 


 COLLECTOR-BASE DIODE REVERSE 
CURRENT VERSUS TEMPERATURE 


oe a a ee 
fees 
SER? 
EE Oi Pd eee 
a cal 
Zane 
asae 
rt th UT 
aa 


Ed 
ae 
a 
Ce 
ce 
ea 
4 


ens 


COLLECTOR-BASE CAPACITANCE 


VERSUS REVERSE BIAS VOLTAGE | 


2.0 
Eee ene. 
pan | 


RES 
ae 

SiR Ree, 

C.p Guarded Output Capacitance, Ie * 0 a MG 

BoC ees tes 

Re ie Ree es 


0.01 0.03 0.1 0.3 10 3.0 10 30 
REVERSE BIAS - UNITS 


7. 


0.8 
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NOTES: 


~ COLLECTOR VOLTAGE - 


hee ~ OC PULSE CURRENT GAIN 


VOLTS 


TYPICAL ELECTRICAL CHARACTERISTICS — 


DO PULSE CURRENT GAIN 
~ VERSUS COLLECTOR CURRENT 


0.6) 
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THELEN ATS ILE wi 
TCLS INI 
; Ha : TIC 
3 0.3 
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[vey 
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Ie - COLLECTOR CURRENT - mA ae cre mA 


COLLECTOR CUTOFF CURRENT 
VERSUS REVERSE BIAS VOLTAGE 
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. ne 

Fs = 2 12 

& al is 

3 ee eee Sea 
TW 
i}. \ 
: co EM EN 
8 7, a De eG s 4 

eo Ve cs ees 
- eee 


Veg ~ COLLECTOR TO BASE VOLTAGE - VOLTS 


CONTOURS OF CONSTANT GAIN 
Te PRODUCT (f:) 


i ~~ Seca wee 
20 —— 
| : || a = 2 
| Aad | : 
: ‘7 4nnn0m 
Ss | f ; S 
of Re WZCCEEETTT] ¢ 
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c¢ ~ COLLECTOR sue - 


mA Ic - COLLECTOR CURRENT - mA 


(1) These ratings. are limiting values stove which the serviceability of any semiconductor. device may be impaired. 

(2) These are steady state: limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 175°C and a thermal resistance of 625° Gena (derating factor of 1.6 mW/°C) when mounted to a printed circuit board 
with a maximum lead. length of 0.03 inch. 

(4) Rating refers to a high current point where collector to emitter voltage is, lowest. 


(5) f= 60 MHz; Rg = 400 @. 


(6) Ceb is ‘measured using. three terminal measurement pwechnidue with case and emitter guarded. ae Os 


*Single family characetistics on Transistor Curve Tracer. 


COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


COLO ooo. 
SN 
BENGE 


Nae iin 


NEUTRALIZED 200 MHz POWER 
GAIN TYPICAL PERFORMANCE 


BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


Vpelsat) - BASE SATURATION VOLTAGE - VOLTS 


0 5.0 10 50 
I¢ - COLLECTOR CURRENT - mA 


NOISE FIGURE VERSUS 
FREQUENCY 


Vy 
Sete eeee) es 


ATI 
pce 
EMiil 


| 100 200 500 1000 


Rg = 1002, Ig + 3mA, Veg = 6V 


or 
| [Re = 4002, Ie ima, vig ov << 


ENTaEaT 


f - FREQUENCY = MHz 


500 MHz OSCILLATOR 
TYPICAL PERFORMANCE 


Ie - COLLECTOR CURRENT - mA 


" - COLLECTOR EFFICIENCY - % 


FX2368 « FX2369A 
NPN HIGH SPEED SATURATED SWITCHES 


uPAK™ DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 
FOR ADDITIONAL INFORMATION SEE 2N2368 AND 2N2369A 


e SIMILAR TO 2N2368 AND 2N2369A 

e HIGH SPEED...... rs = 13 ns (MAX) AT 10 mA 
t,, = 12 ns (MAX) AT 10 mA 
to¢; = 18 ns (MAX) AT 10 mA 

e MEDIUM VOLTAGE . . . LVo.. = 15 V (MIN) 

HIGH FREQUENCY .. . f, = 500 MHz (MIN) AT 10 mA 

LOW CAPACITANCE . . . C,,, = 4.0 pF (MAX) AT 5.0 V 


PHYSICAL DIMENSIONS 


MICRO-PACKAGE 
In accordance with JEDEC TO-120 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 
—65°C to +175°C 


Storage Temperature 
Operating Junction Temperature +175°C 
Lead Temperature (Soldering, 10 second time limit) +260°C fe [boa 3 PLACES 
Maximum Power Dissipation (Notes 2 and 3) i 
Total Dissipation at 25°C 0.240 Watt 
Maximum Voltages and Current 
Vego Collector to Base Voltage 40 Volts 1. All dimensions in inches 
Voces Collector to Emitter Voltage 40 Volts : aids eva nolo tees plastic 
Vero Collector to Emitter Voltage (Note 4) 15 Volts 4. All leads are electrically isolated from the case 
Vino Emitter to Base Voltage 4.5 Volts Bie een nen eee 
Io DC Collector Current 100 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


FX2368 FX2369A 


CHARACTERISTIC 


DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

Base Saturation Voltage 

Base Saturation Voltage (—55°C to +125°C) 

Base Saturation Voltage 

Base Saturation Voltage 

Collector Saturation Voltage (125°C) 

Collector Reverse Current 

Collector Cutoff Current 

Collector to Base Breakdown Voltage 

Collector to Emitter Sustaining Voltage 
(Notes 4 and 5) 

Emitter to Base Breakdown Voltage 


SYMBOL 


hee 

h.-(—55°C) 

Vee(sat) 

Vee(sat) 

Vee (sat) 
BE(sat) 
CE(sat) 


CES 

logo (125°C) 
BVcg0 
Vce0(sus} 


BV E80 


Additional Electrical Characteristics on Page 2 
Notes on Page 2 


MIN. TYP. 


MAX. MIN. TYP. MAX. 


UNITS 


Volts 
Volts 
Volts 
Volts 
Volts 
LA 

uA 

Volts 
Volts 


Volts 


*Planar is a patented Fairchild process. 


TEST CONDITIONS 


I, =10mA 
lo =10mA 
Ic =10mA 
Ig =10mA 
I, =30mA 
Ic = 100 mA 
I, =10mA 
Vee = 0 
I. =0 
Io =10yA 
Ic = 10 mA 
(pulsed) 
I; = 10uA 


Vop = 1.0V 
Vor = 0.35 V 
I, = 1.0mA 
I, = 1.0mA 
I, = 3.0 mA 


|, = 1.0mA 
Vop = 20V 
Veg = 20V 
I. =0 
,=0 
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Vee tsat) a 
Voe(sat) 
‘CE(sat) 


: CHARACTERISTIC. | 


pc Pulse Current Gain (Note 5) 


DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
Collector Saturation Voltage 
Collector Saturation Voltage 
Collector Saturation Voltage 
High Frequency Current Gain (f = 
Collector-Base Capacitance 
Charge Storage Time Constant 
Turn On Time (Note 6) 
Turn Off Time (Note 6) 


TYPICAL COLLECTOR AND 


MIN. TYP. 


=100MHz) 4.0 


(Note 8) 


DC PULSE CURRENT GAIN 
° VERSUS COLLECTOR Stn 


COLLECTOR SATURATION VOLTAGE 


23 VERSUS COLLECTOR CURRENT 


——-FK2369A. 
MAX. 


2 = YP: 


lo = Ip, ~ 10 mA, 
lo ~ 10 mA 


TEST CONDITIONS - 


Veg = 0.35 V 
Vop = 0.4 V 
Veg = 1.0V 
Veg = 2.0 V 
I, = 1.0 mA 
ip =3.0mA 
I, = 10mA 
Vop = 10V_ 
Vog = 5.0 V 
In. ~ —10 mA 
Ig, ~ 3.0 mA 


lo ~ 10 mA, |, ~ 3.0 mA, I,, ~ —1.5 mA 


BASE CHARACTERISTICS 


SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 


- 


CAPACITANCE 


INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 


NEHA 


REVERSE BIAS VOLTAGE - VOLTS 


0 
90% 
‘ott 
Vep= +12V 
Vin = -15V 


To Sampling (Oeéilioseone 
input Impedance = 50 Q 
Rise Time < 1 ns 


ton — tor; MEASUREMENT CIRCUIT 


e i 5 a CD === 
a Ver *3.0V 
Vop"90¥ | Poni’ oR tee Set ews, i 
rt Ie * 10 1p)° 10iga 
8 | 50 SS eee 
z oT = 2, 8 
A > 
: ee inant ani : BU yet SNEC 
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cat a PE ES Sees oes Gos ata ae. Goes Goes Gl Ga aa 
2 @ HET . ES 221 Se a eee PS 2 Pie 
2 2 ee ee ee 2. o 
i=) oO = 5.0 - — a Ee \ 
3 le 1 ABS ee 
x 8 oS i VF | i oe HS 9 

5° fT oF Galil ee 
E il wt LH TET NS 
; 100 10 20 5.0. 10 50 100 += 300 
ie - COLLECTOR CURRENT - mA Ic - COLLECTOR CURRENT - mA . Ie - COLLECTOR ene mA 
ney 10% Pulse. waveform 
o- at point “A 10% 
0 ae -4V 0) 
| VIN 
-10V Vout 90 % 
Vep=-3V 
Vin =t15V 
Pulse Generator To Sampling Oscilloscope Pulse Generator 
-. Min Rise Time < 1ns Input Impedance = 50 Q Vin Rise Time < Ins 
_ Source Impedance = 50 Q Rise Time < 1 ns Source Impedance = 50 Q 
PW => 300 ns PW => 300 ns 
Duty Cycle < 2% Duty Cycle < 2% 
- CHARGE STORAGE TIME MEASUREMENT CIRCUIT 
igh 8902 O.lpF ka 
a4 ©) Your 
cs «OL pF 5002 
_ INS | 910 
5002 , 
0,0023 uF 0.0023 nF , 
10V 10V 
ty- + 
+) i,t 
WW OV 
~ NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady ' state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(4) Ratings refer to a high-current point where collector to emitter voltage is joweet 
(5) Pulse Conditions: length = 300 us; duty cycle < 2%.. 
(6) See switching circuits for exact value of Ic, Ibi, and Iz. 


3-8 


2200 Ol uF 


(3) These ratings give. a maximum junction temperature of 175°C and a thermal resistance of 625° pina pares factor of 1.6 my: C) when mounted to a printed. 
| circuit board with a.maximum lead length of 0.03 inch. . 


- FX2483 + FX2484 


NPN LOW LEVEL, LOW NOISE TRANSISTORS 


wPAK™ DIFFUSED SILICON PLANAR* TRANSISTORS 


© SIMILAR TO 2N2483 AND 2N2484 

e HIGH GAIN hee = 100-500 AT 10 A 
h,- = 250 (MIN) AT 1.0 mA 

HIGH VOLTAGE . . . LV... = 60 V (MIN) 

LOW NOISE NF = 3.0 dB (MAX) AT 10 A, 1.0 kHz 
NF = 2.0 dB (MAX) AT 10 uA, 10 kHz 


ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C 

_ Maximum Voltages and Current 


Veso Collector to Base Voltage 

Veo Collector to Emitter Voltage (Note 4) 
VeBo Emitter to Base Voltage 

lo Collector Current 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


CHARACTERISTIC 


DC Pulse Current Gain (Note 5) 
DC Current Gain 
DC Current Gain 
DC Current Gain 
DC Current Gain 
DC Current Gain 
DC Current Gain 
Emitter-Base On Voltage 
Collector Saturation Voltage 
High Frequency Current Gain (f = 5.0 MHz) 
High Frequency Current Gain (f = 30 MHz) 
CBO Collector Cutoff Current 
lopo(125°C) Collector Cutoff Current 
Emitter Cutoff Current 
Collector-Emitter Cutoff Current 
Collector-Base Capacitance 
Emitter-Base Capacitance 


SYMBOL MIN. TYP. MAX. 


F 
he-(—55°C) 


Vee{on) 
CE(sat) 


Additional Electrical Characteristics on Page 2 © 
Notes on Page 2 
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FOR ADDITIONAL INFORMATION SEE 2N2483 AND 2N2484. 


PHYSICAL DIMENSIONS 


MICRO-PACKAGE 
In accordance with JEDEC TO-120 


fl * COLLECTOR - 


aH 


—65°C to +175°C 
+175°C 
-+260°C 


MAX, 


0.270 Watt 


60 Volts 
60 Volts 
6.0 Volts 

50 mA 


NOTES: 

1. All dimensions in inches 

2. Leads are gold-plated nickel 

3. Body is transter molded thermosetting plastic 
4. All leads are electrically isolated from the case 
5. Package weight is 0.02 gram 


4 
MIN. TYP. MAX. UNITS TEST CONDITIONS 


_*Planar is a patented Fairchild process. 
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ELECTRICAL CHARACTERISTICS (25°C Fes Air Temperature nies otherwise noted) 


SYMBOL 


BVcBo 


Vee {sus} 


| BVO. 
NF 


NF 


NF 


NF 


NOTES: 


CHARACTERISTIC 


MIN. TYP. 


Collector to Base Breakdown Voltage 


(Notes 4 and 5) 


Emitter to Base Breakdown Voltage 


Collector to Emitter Sustaining Voltage 


_ Wide Band Noise Figure (f = 10 Hz to 10 kHz) 


Narrow Band Noise Figure (f = 1.0 kHz) 


Narrow Band Noise Figure (f = 10 kHz) 


Narrow Band Noise Figure (f = 100 Hz) 


 FX2483 
MAX. 
60 | 


6.0 


FX2484 
MIN. TYP. MAK. 


Volts. 


(1) These ratings are limiting values above which the seeesuiity bt any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 175°C and a thermal resistance of 555°C/Watt (derating factor of 1.8 mW/°C) when mounted to a printed circuit board 


with a maximum lead length of 0.03 inch. 
(4) These ratings refer to a high current point where collector to emitter voltage is lowest. 


(5) Pulse Conditions: length = 300 ys; duty cycle = 


R, - SOURCE RESISTANCE - OHMS 


| | \ | 
* Single family characteristics on Transistor Curve Tracer. 


_ Ig 7 COLLECTOR CURRENT - mA 


COLLECTOR CHARACTERISTICS* 


10 -¥ os 


mA 


oa 


~~ NN 


IN 


S33 
SS 
= 


~ 
\ 
| SOS 


CA AINA 
patina 


J 


= on 
ea 


Veg ~ COLLECTOR VOLTAGE - VOLTS 


CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 


NNUASUUIN 


Wk SZ 


AWN TTI 
ENACT 


Aas PS OTT 
KN 


Nik ret 
leas af 


Bandwidth = 20 Hz IN 


; NF - NOISE FIGURE - dB , 


are ne 


1%. 


een ELECTRICAL CHARACTERISTICS 


NF - NOISE FIGURE - dB 


R, - SOURCE RESISTANCE - OHMS 


on TLL 
CONT [ier PTT 


eel 
ATA 


ee 


WIDE BAND NOISE FIGURE 
VERSUS SOURCE RESISTANCE 


Rg - SOURCE RESISTANCE - OHMS 


. CONTOURS OF CONSTANT 
ee BAND NOISE ich 


R. - SOURCE RESISTANCE - OHMS 


Ss 


ACC 
ite aeell ¢ VOLT A 


a 


f - FREQUENCY - MHz 
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AINE JA 
“TALENT biter imag 5x0 77 | | | t 


| ja Rees mnR Ao 
ee 


TEST CONDITIONS 


Ic =10 pA I. =0 

I, = 10mA I, = 0 
(pulsed) 

ice =0 


R, = 10 ko, B.W. “= 200 He 7 


le = 10 yA, Vop = 5.0 V 
R, = 10 kQ, B.W. = 2.0 kHz 
lo = 10 yA, Vog = 5.0 V 
Re = 10 kQ, B.W. = 20 Hz 


SMALL SIGNAL CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


tage | rN 
I ise ATT, 
Ct | AT | iin 


Leer UT UIA 


pra 
LTT 


SRTRRT Paty 
eee TU 


Ie- COLLECTOR CURRENT ~ mA’ 


CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 


Ie - COLLECTOR CURRENT - pA 


I. ahaa 


FX2894 + FX2894A 
PNP HIGH SPEED SATURATED SWITCHES 


uPAK™ DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 
FOR ADDITIONAL INFORMATION SEE 2N2894 « 2N2894A 


SIMILAR TO 2N2894. AND 2N2894A 


¢ FAST SWITCHING ........ t,, = 20 ns (MAX) AT 30 mA eee 
tor = 35 ns (MAX) AT 30 mA In accordance with JEDEC TO-120 
7, = 40 ns (MAX) AT 10 mA FX2894A 
e HIGH FREQUENCY ........ f; = 500 MHz (MIN) AT 15 mA 
e LOW CAPACITANCE........ C.,, = 4.9 pF (MAX) 
e LOW SATURATION VOLTAGE... Voe;sat) = 0.13 V (MAX) AT 10 mA 
ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 
Storage Temperature 3 —65°C to +175°C 
Operating Junction Temperature +175°C 
Lead Temperature (Soldering, 10 second time limit) +260°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C 0.240 Watt 
Maximum Voltages FX2894 FX2894A 
Voso Collector to Base Voltage —12 Volts —12 Volts 
Vero Collector to Emitter Voltage (Note 4) —12 Volts —12 Volts ae 
Vepo Emitter to Base Voltage —4.0Volts= . —4.5 Volts teas sera ate ne 


3. Body is transter molded thermesetting plastic 
4. All leads are electrically isolated from the case 
5. Package weight is 0.02 gram 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


FX2894 FX2894A 
CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

ton Turn On Time (Note 6, Figure 1) 10 =20 ns Ip ~ 30 mA In, = 3.0 mA 
tors Turn Off Time (Note 6, Figure 1) Is 35 ns Io ~ 30 mA |, ~ |, ~ 3.0 mA 
ae Turn On Time (Note 6, Figure 2) 23. 60 ns I¢c~30mA- ss I, ~ 1.5 mA 
tory Turn Off Time (Note 6, Figure 2) 34 = 90 ns Io ~ 30mA 1, ~ Ig, ~ 1.5 mA 
T. Charge Storage Time Constant (Note 6, Figure 3) 15 40 ns Io ~ |p, ~ Ip. ~ 10 mA 
Voetsaty Pulsed Collector-Emitter Saturation Voltage (Note 5) —0.07 —0.15 —0.08 —0.13 Volts I,=10mA I, = 1.0 mA 

CEtsaty Pulsed Collector-Emitter Saturation Voltage (Note 5) —0.10 —0.20 —0.12—-0.19 Volts 1,=30mA I, = 3.0 mA 
Voersaty Pulsed Collector-Emitter Saturation Voltage (Note 5) —0.25 —0.50 —0.28 —045 Volts 1I,.=100mA I, = 10 mA 
Veersaty) Pulsed Base-Emitter Saturation Voltage (Note 5) —0.78 —0.82 —0.98 —0.78 —0.82 —0.92 Volts 1I.=10mA I, = 1.0 mA 
Veersaty Pulsed Base-Emitter Saturation Voltage (Note 5) —0.85 —1.10 —1.20 —0.85 —0.93 ~1.15 Volts 1. =30mA I, = 3.0 mA 
Veesaty Pulsed Base-Emitter Saturation Voltage (Note 5) —140 —1.70 —0.95 —1.14 —15 Volts Ic = 100 mA I, = 10mA 
h,. High Frequency Current Gain (f = 100 MHz) 3.5 5.0 5.0 11 I, =15mA Vop = —10V 
Co Collector-Base Capacitance 33 6.0 33 45 pF I. =0 Veg = —5.0V 
Cor Emitter-Base Capacitance . 3 38 6.0 47 6.0 pF Ic =0 Veg = —0.5 V 
logs Collector Reverse Current 0.05 80 nA Vor = 0 Veg = —6.0V 
lees Collector Reverse Current | 0.29 50 nA Vac == 0 Veep = —10V 

Additional Electrical Characteristics on Page 2 | *Planar is a patented Fairchild process. 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 175°C and a thermal resistance of 625°C/Watt (derating factor of 1.6 mW/°C) when mounted to a printed circuit board 
with a maximum lead length of 0.03 inch. 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 

(6) See switching circuit for exact values of Ic, Is:, and Isz. 
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FX3013 « FX3014 
NPN HIGH SPEED SATURATED SWITCHES 


phat DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS | | 
FOR ADDITIONAL INFORMATION SEE 2N3013 ¢2N3014 


e SIMILAR TO 2N3013 AND 2N3014. | = er 
e HIGH SPEED .... 7, = 18 ns (MAX) AT 10 mA | PHYSICAL DIMENSIONS 


Foner co) BS CORDIAL S00 mR E2019) | | | In seer. kissin 


t,, = 16 ns (MAX) AT 30 mA (FX3014) 
t.¢¢ = 25 ns (MAX) AT 300 mA (FX3013) 
| t.¢ = 25 ns (MAX) AT 30 mA (FX3014) 
¢ HIGH VOLTAGE . . . LVc¢ = 20 V (MIN) (FX3014); 15 V (MIN) (FX3013) 


ABSOLUTE MAXIMUM RATINGS (Note 1) | 
Maximum Temperatures — . | 
Storage Temperature —65°C to +175°C | 
Operating Junction Temperature +175°C 
Lead Temperature (Soldering, 10 second time limit) -+-260°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C 0.260 Watt 
Maximum Voltages FX3013 FX3014 
Vero Collector to Base Voltage 40 Volts 40 Volts 
Vos Collector to Emitter Voltage 40 Volts 40 Volts 
Vero Collector to Emitter Voltage (Note 4) 15 Volts 20 Volts eh 
VG Emitter to Base Voltage | | 5.0 Volts 5.0 Volts ea are eee 


3. Body is transter molded thermosetting plastic 
4. All leads are electrically isolated from the case 
5. Package weight is 0.02 gram 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


| FX3014 FX3013 | 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 
Nee DC Pulse Current Gain (Note 5) ) | | lo =10mA 
hee DC Pulse Current Gain (Note 5) lo = 30 mA 
Nee DC Pulse Current Gain (Note 5) | | Ic = 100 mA 
Nee DC Pulse Current Gain (Note 5) Ic = 100 mA 
Nee | DC Pulse Current Gain (Note 5) ; Ic = 300 mA 
hee(—55°C) DC Pulse Current Gain (Note 5) 
Vee(sat Collector Saturation Voltage 
VeE(sat) Collector Saturation Voltage 
yess 22S C) Collector Saturation Voltage 
VeEtsat Collector Saturation Voltage 
CEIsat) Collector Saturation Voltage 
BE(sat) Base Saturation Voltage 
Vee(sat) Base Saturation Voltage 
BE(sat) Base Saturation Voltage 
Vee (sat) Base Saturation Voltage | : ; Ic = 300 mA 
Additional Electrical Characteristics on Page 2 ; *Planar is a patented Fairchild process. 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 175°C and a thermal resistance of 576°C/Watt (derating factor of 1.74 mW/°C) when mounted to a printed circuit 
board with a maximum lead length of 0.03 inch. 
(4) Rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 
(6) See switching circuits for exact values of Ic, 181, and [sz. 
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| FAIRCHILD TRANSISTORS FX2894 +- FX2894A | 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC 


lepo(125°C) Collector Cutoff Current 
logo(125°C) Collector Cutoff Current 


Veco; sus) 


Collector-Emitter Sustaining Voltage 
(Notes 4 and 5) 

Collector-Base Breakdown Voltage 

Collector-Emitter Breakdown Voltage 

Emitter Base Breakdown Voltage 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 


FE 
he-(—55°C) DC Pulse Current Gain (Note 5) 


FX2894A 
TYP. 


FX2894 


MIN. TYP. TEST CONDITIONS 


MAX. MIN. MAX. UNITS 


I. =0 

I. =0 

Io =10mA 

(pulsed) 

lo =10 yA 
Io =10uA 
lL =0 

Ip = 1.0 mA 
I. =10mA 
lc = 30 mA 
I, = 100 mA 


Veg = —1.0V 
Ven = —0.5V 


TYPICAL COLLECTOR AND BASE CHARACTERISTICS 


FX2894 


DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


INPUT AND OUTPUT 
CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


“10-77 2) eS. 4 2 ee 


CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (fr) 


SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 


Nee ies Tt TN Yt ies 
Pulse Width » 300 us mine ” ae a 20 tau” 
Duty Cycle = 1% 2 ie 
= s S -5.9 BS INI 
: bil “ pauee Re SS" — 
oO oO = 
2 0} a an ee ee are 
ref rz) 3 7 = a ee es 
: 5 aot : > oe i 
> oO ro) i 
. a 3 a es Ged ham 
= iz ' 1.0 |_| | 
til 5 2 fi al 
z Py cee mai Heed 
1-0, -0.5 -1 +2 “5-10 -20 -50 -100 -200 -l -2 -5 -50 -100 -200 


Ic ~ COLLECTOR CURRENT - mA 


DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


1 600 MHz 
300 MHz ANS 
/ Hi = 
-0.5 a 
1.0 2.0 10 20 50 100 200 


VIN 
Pulse Generator’ 50Q 
t-s £1.0ns 
PW = 400 ns L 


PPS =150 - 
Zin = 50Q 


ton Vep=9, Vin =-6.85V 


tore Vpp=-9.85 V,Vin =+11.7V 


REVERSE BIAS VOLTAGE - VOLTS 


Ie - COLLECTOR CURRENT - mA 


FX2894A 


INPUT AND OUTPUT 
CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


CAPACITANCE - pF 


Veg ~ COLLECTOR VOLTAGE - VOLTS 


| 


-2.0 


CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (fr) 


LA A Ney 


iE el 
COON A 


Woe ty 


Ic - Culerivk CURRENT - mA 


FX2894 *¢ FX2894A 


SWITCHING TIME TEST CIRCUIT 
FIGURE 2 


94Q 
Vout 


To Sampling Scope 
< 

t, <1.0 ns 
Zi 2100 k Q 

se 100 Q 
Pulse Generator 
t, £1.0ns 
PW = 400 ns = 
PPS = 150 


tote Veg = ~4-0V, Vy =+6.0V fine 


ton Veg = t3-0V, ViN =-7.0V 


Vout 


To Sampling Scope 
ty £1.0ns 


Zn 100 kQ 


le ~ COLLECTOR CURRENT - mA 


SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 


hee 3.0V 


SWITCHING TIME - ns 


YA Ite 
WN 
{AA 1} 


le > ne ne mA 


SWITCHING TIME TEST CIRCUIT 


FIGURE 3 


+10V Vout 
| | . To Sampling Scope 
V 


IN t. £1.0ns 


> 
Zin 7100 k Q 


Pulse Generator 


1 t, £1.0ns 


PW = 400 ns 


PPS = 150 


Ices 
loes(1 


. BV ces 


BV ego 


COLLECTOR CHARACTERISTICS* 
20 


~~ 


25°C) 


BVcg0 


Voror sus) 


hl 


- mA 


EEE 


C 
Ct 


INPUT AND OUTPUT 
CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


CAPACITANCE — pf 


REVERSE BIAS VOLTAGE — VOLTS 


a 


Has 
Ae 


COLLECTOR CURRENT 
EI 


CHARACTERISTIC 


Collector-Base Capacitance 


Turn Off Time (Note 6) 


‘ 
AAA AA 


High Frequency Current Gain (f = 


Emitter-Base Capacitance 

Collector Reverse Current 

Collector Reverse Current 

Collector to Base Breakdown Voltage 
Collector to Emitter Breakdown Voltage 


Collector to Emitter Sustaining Voltage 
(Notes 4 and 5) 


Emitter to Base Breakdown Voltage 
Charge Storage Time Constant (Note 6) 
Turn On Time (Note 6) 

Turn Off Time (Note 6) 

Turn On Time (Note 6) 


TYPICAL ELECTRICAL 


DC PULSE CURRENT GAIN VERSUS 
COLLECTOR CURRENT 


lat | | 
Sel 


eT 


wa 
o 
ii 
4 
fl 


hee ~ PULSED OC CURRENT GAIN 


ea 
2 i 


~ COLLECTOR -EMITTER VOLTAGE - 


aha 
ad 


8 24 30 
VOLTS 


100 MHz) 


= 
CONE 


SEA 


ae a SEE 
| 


3.0 


40 
40 


20° 


9.0 


Ie - COLLECTOR CURRENT - mA 


a 
IN 
is 
< 


Vog ~ COLLECTOR -EMITTER VOLTAGE -VOLTS 


CHARGE STORAGE TIME MEASUREMENT CIRCUIT 


A 8902 0 lxF 1ka 
©) 


* Single family characteristics on Transistor Curve Tracer. 


ance = 502 
s 


FxR014 
MIN. TYP. MAX. 


9.9 


3.3 | 


6.5 
0.04 
2.0 


8.0 


11 
16 


CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f;) 


Ic ~ COLLECTOR CURRENT-mA 


Vin 
. Pulse Source 102 
Rise Time < 1.0 ns: ; 
PLW. = 200 ns 


BASE SATURATION VOLTAGE 


5.0 33. 50 pF 
8.0 6.5 8.0 pF 
0.3 0.04 03 pA 
40 20 40 uA 
40 Volts 
40 Volts 
15 Volts 
5.0 Volts 
18 8.0 18 ~—sns 
16 ns 
25 ns 
90 15° ns 
15 25 ns 
CHARACTERISTICS 


TEST CONDITIONS 
Voge =1l0V 


Ic =15mA 
I. =0 Veg = 5.0V 
lp =0 Veg = 0.5V 0 
Veg = 20V Vee = 0 
Vop = 20V Vee = 0 
lo = 100 vA I. =0 
lo = 100 vA I. =0 
I, = 10 mA i=0 
(pulsed) . | 
I. = 100 vA IL =0 
lc= I,, ~~ 10 mA, Ino = —10 mA 
I, ~ 30 mA, Ip, ~~ 3.0 mA 


lo ~ 30 mA, |, ~ 3.0 mA |, ~ —3.0 mA 


lo~ 300 mA, 
| Io =~ 300 mA, Ie) ~~ 30 mA Ib az —3.0 mA 


VERSUS COLLECTOR CURRENT 


I¢ ~ COLLECTOR CURRENT - mA 


ns 


SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 


g “Lee LTT | 
ee SL a 
: NIP Zae 
: i 
, 0.6 ey 
eo mM eA iz 
10 2 50 1 200 500 


SWITCHING TIMES - 


Zin =50Q 


: ton 
Vec = +2,0V 
Vep = Grounded 


in **: 


63-14 


Veg (sat) - COLLECTOR SATURATION VOLTAGE - VOLTS 


- TURN ON BASE CURRENT - mA 


Ip) 


lp, ~ 30 mA 


COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 
0 


eee ee 
ey 
le he = ey 
elt mn si 
we LTA 
PTT 
se) EA 
a nici a 
Ey 20 500 


Iq - COLLECTOR CURRENT - mA 


RISE. TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENT 


ic ~ COLLECTOR CURRENT - mA 


t,, AND t,,, TEST CIRCUIT 


To Sampling Scope 
Rise Time < 1.0 ns 
Input Z +100 kQ 


Pulse Source 502 
Rise and Fail Times 


<I ns 


Vout 


To Sampling Scope 
Rise Time <i ns 
Input Z = 100kQ 


Pulse Width = 240 ns 


Zin * 502 


_-X3299 + FX3300 
NPN RF AMPLIFIERS AND HIGH SPEED SWITCHES 


uwPAK™ DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 
FOR ADDITIONAL INFORMATION SEE 2N3299 « 2N3300_— 


SIMILAR TO 2N3299 AND 2N3300 


td 

e HIGH FREQUENCY ........ f, = 250 MHz (MIN) ee ee 

¢ HIGH SPEED........... t,, = 60 ns (MAX) AT 300 mA | an od EE sg. 
| | tr; = 160 ns (MAX) AT 300 mA | 

© LOW SATURATION VOLTAGE . . . Vogjcay) = 0.22 V (MAX) AT 150 mA 


Voetsat) = 0-75 V (MAX) AT 500 mA 
MEDIUM VOLTAGE........ LVcco = 30 V (MIN) 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature | . | —65°C to +175°C 
Operating Junction Temperature +175°C 
Lead Temperature (Soldering, 10 second time limit) | +260°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C 0.270 Watt 
Maximum Voltage and Current : | 
Vero Collector to Base Voltage 60 Volts 1. All dimensions in inches 
VoEO Collector to Emitter Voltage (Note 4) 30 Volts . ane plastic 
Vepo Emitter to Base Voltage 5.0 Volts 4. All leads are electrically isolated from the case 


5. Package weight is 0.02 gram 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
| FX3299 


SYMBOL CHARACTERISTIC 7 ; - : ; UNITS TEST CONDITIONS 
DC Pulse Current Gain (Note 5) | I, = 150 mA 
DC Current Gain — Io = 100 wA 
Voelsat) Collector Saturation Voltage (Note 5) . I, = 500 mA 
Vigan Base Saturation Voltage (Note 5) I. = 500 mA 
Voe0(sus} Collector to Emitter Sustaining Voltage I, = 10mA 
(Notes 4 and 5) (pulsed) 
les Collector Reverse Current | Veg = 50V 
Additional Electrical Characteristics on page 2 *Planar is a patented Fairchild process. 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 175°C and a thermal resistance of 555°C/Watt (derating factor of 1.8 mW/°C) when mounted to a printed circuit 


board with a maximum lead length of 0.03 inch. 
- (4) This rating refers to a high-current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 us; duty cycle < 2%. 
(6) See switching circuit for exact values of Ic, Is: and Is. 
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i SYMBOL 


le 7 COLLECTOR CURRENT — mA 


Nee ~ DC PULSE CURRENT GAIN 


Dee | 


Nee 


Dee 


Voe(sat) 


YBE(sat) 
Logg (125°C): 


ee CHARACTERISTIC | | 
pe Pulse Current Gain (Note 5) 


DC. Current Gain 


DC Pulsé Current Gain (Note 5) 


Collector Saturation Voltage 
Base Saturation Voltage 
Collector Reverse Current 


Emitter Cutoff Current 


High Frequency Current Gain (f = 100 MHz) 


2.0 


Collector-Base Capacitance 

_  Emitter-Base Capacitance 
Turn On Time (Note 6) 
Turn Off Time (Note 6) 


Collector to Base Breakdown Voltage 
Emitter to Base Breakdown Voltage 


COLLECTOR CHARACTERISTICS* 


y 
eS 


ATA 


0 
0 10 — 20 30 . . 4 
Vee 7 COREE TORSEMITIER VOLTAGE — VOLTS 


oc PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


I¢ ~ COLLECTOR CURRENT — mA 


Ic — COLLECTOR CURRENT — mA 


hep — DC PULSE CURRENT GAIN 


UNITS 


TYPICAL ELECTRICAL CHARACTERISTICS | 


COLLECTOR CHARACTERISTICS* 


\ 


Zi 
a 
Z 
ea 
£ 
| 


0 10 50 
Veg — COLLECTOR-EMITTER VOLTAGE ~ VOLTS 


DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


PT 
lide as 


aay call 
WA AT) 
az a tl LL 


oC 
0.01 
Ic — COLLECTOR CURRENT ~ mA 


t.. TEST CIRCUIT 


—-300ns - 
16V. 


0 
Pulse Source — 
Rise Time < 1.0ns 
Lin = 50 2Q — 


+25V 


_To Sampling Scope. 
Rise Time <1.0ns 
Input Z ~ 100 k2- 


* Single family characteristics on Transistor Curve Tracer. 


50 7 |e 
Cet A | 
a 1.0 10 100 500 


Ices ~ COLLECTOR REVERSE CURRENT — nA 

WEEP 

NN 
HANG 


Vc¢ — COLLECTOR VOLTAGE — VOLTS 


+ 31V | 
0 

PULSE SOURCE 

RISE TIME 


COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPERATURE. 


A 
‘et 
ead 
La 


Heese 
EON ae 
ee ee Nes on 
Ce Ss] 
ee aN 


Le 


50 125. — 150 
T, — AMBIENT TEMPERATURE — °C 


CONTOURS. OF 
CONSTANT GAIN | 
BANDWIDTH PRODUCT (f,) 


Poe 
wi 


4 

| 
4H 
‘| 
I 


Ie — COLLECTOR CURRENT — mA 


TEST CONDITIONS 


Vee = 10V_ 
Voz = 10V 
Vee =.1.0V 


|= 15mA 


= 15 mA 


Vig = 0 


I ~ 300 mA, 
I ~ 300 mA, 


Io =10uA 
I. =10yA 


CAPACITANCE — pF © 


NF — NOHSE FIGURE — dB 


Vig = 3.0V 
Veg = 10V 
Vig = 2.0V 
Ip, =~ 30 mA 
Ig, = 30 mA, 
Ino ~30 mA 

=0 
Ig =0 


INPUT AND OUTPUT 
CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


"REVERSE BIAS VOLTAGE — VOLTS 
NOISE FIGURE 
VERSUS 
FREQUENCY 


SONnIE 
SHE | 
N CHE 


f - FREQUENCY ~ kHz 


tots TEST CIRCUIT 


- 15V 


0.47 2F 5090 | 


Zin = 502 
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<n = | =e 


+25V 


TO SAMPLING. SCOPE 
RISE TIME < 1.0ns 
INPUT Z ~ 100k2 


_ FX3502 + FX3503 
PNP HIGH CURRENT SWITCHES 


uPAK™ DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 
FOR ADDITIONAL INFORMATION SEE 2N3502 ° 2N3503 


» SIMILAR TO 2N3502 AND 2N3503 


» HIGH VOLTAGE.......... LVcco = 45 V (MIN) (FX3502); 60 V (MIN) (FX3503) PHYSICAL DIMENSIONS 

» HIGH GAIN............ hee = 100 (MIN) AT 1 mA, 10 mA AND 150 mA MICRO-PACKAGE 

» MEDIUM SPEED ......... t,, = 40 ns (MAX) AT 300 mA In accordance with JEDEC TO-120 
tose = 100 ns (MAX) AT 300 mA 

» LOW SATURATION VOLTAGE . . . Vog),q1 = 0.25 V (MAX) AT 50 mA = 
Voetsat) = 0.4 V (MAX) AT 150 mA inane 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature —65°C to +175°C 
Operating Junction Temperature +175°C 
Lead Temperature (Soldering, 10 second time limit) +260°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C 0.270 Watt 
Maximum Voltages and Current FX3502 FX3503 1. All dimensions in inches 
Vane Collector to Base Voltage —45 Volts —60 Volts Se ae dct staan 
Vero Collector to Emitter Voltage (Note 4) —45 Volts —60 Volts : ea from the case 
Veso Emitter to Base Voltage —5.0 Volts —5.0 Volts 
le Collector Current (Note 2) 900 mA 900 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperattire unless otherwise noted) 


FX3502 FX3503 | 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 
Hee DC Current Gain 75 75 lp =100HWA VQ =—10V 
Hee DC Current Gain 100 200 100 200 Ilk=10mA VQ =—10V 
hee DC Pulse Current Gain (Note 5) 100 270 100 270 IL=10mA V,.=-—10V 
hee DC Pulse Current Gain (Note 5) 100 150 300 100 150 300 lL=150mA V..=—10V 
hee DC Pulse Current Gain 115 160 300 115 160 300 Ike =50mMA VQ-=—10V 
Vee(sat) Base Saturation Voltage (see Note 5) —0.9 —1.0 —0.9 —1.0 Volts I¢=S50mA- 1, =2.5mA 
(pulsed) 
Vee (sat) Base Saturation Voltage (see Note 5) —10 —13 —10 —13 Volts Ig=150mA I[,=15mA 
(pulsed) 
Vee (sat} Collector Saturation Voltage (see Note 5) —0.08 —0.25 —0.08 —0.25 Volts I¢=S50mA 1,=2.5mA 
(pulsed) 
Vee; sat) Collector Saturation Voltage (see Note 5) —0.18 —0.4 —0.18 —0.4 Volts Io=150mA [,=—15mA 
(pulsed) 
h.. High Frequency Current Gain (f = 100 MHz) 15 = =2.5 bio, . 220 Ic =10mA Vop = —15V 
(pulsed) 
Veo (sus) Collector to Emitter Sustaining Voltage —4A5 —60 Volts I, =10mA 1,=0 
(Notes 4 and 5) (pulsed) 
1. Turn On Time (Note 6) 20 3840 20 8 40 ns Ig ~ 300mA_ I, ~ 30 mA 
tors Turn Off Time (Note 6) 40 100 40 100 ns I, ~ 300 mA, 1, ~ 30 mA, 
Ibo ~~ —30 mA 
Additional Electrical Characteristics on Page 2 _ *Planar is a patented Fairchild process. 
Notes on Page 2 
-AIRCrFHIIL ED 
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SYMBOL 
h--(—55°C) 


CHARACTERISTIC — 
DC Pulse Current Gain (Note 5) 


FX3502 
MIN. TYP. 


FX3503 


MAX. MIN. TYP. ~ UNITS 


TEST CONDITIONS 


lc 


C - CAPACITANCE - pF 


Veg = —1.0V 
lees Collector Reverse Current 

logs Collector Reverse Current 

BVa86 Collector to Base Breakdown Voltage 

BV 36 Emitter to Base Breakdown Voltage 

C4  Collector-Base Capacitance 

Cob _ Emitter-Base Capacitance 

lego(+125°C) Collector Cutoff Current 

lopo(+125°C) Collector Cutoff Current 


TYPICAL ELECTRICAL CHARACTERISTICS 


PULSED COLLECTOR SATURATION 
VOLTAGE VERSUS COLLECTOR 
CURRENT 


PULSED BASE SATURATION 


DC PULSED CURRENT GAIN VOLTAGE VERSUS COLLECTOR 
CURRENT 


VERSUS COLLECTOR CURRENT 
ves svt eT 

Hem UTE PNET 
NI 
SA ee tt A 
ACE TL er INT 
SU eT TTT ING A 
HT ee) NA 
Aq ere | TIN 
Dr aeil AT TTT TSN 
Be AICI CEC UICC 


ACTIVE REGION* 
Tw? 


0.5 
hon tT! 


- COLLECTOR CURRENT - mA 


hee -DC PULSE CURRENT GAIN 


Vegelsat) - BASE SATURATION VOLTAGE - VOLTS 


Vcp(sat) - COLLECTOR SATURATION VOLTAGE - VOLTS 


“1.0 5.0 -10 50-100 -500 


iat COLLECTOR EMITTER VOLTAGE - VOLTS Ic ~ COLLECTOR CURRENT - mA 


INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 


A: 


Ic ~ COLLECTOR CURRENT - mA 


Ie ~ COLLECTOR CURRENT - mA 


CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT uae 


SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 


NOISE FIGURE VERSUS 
FREQUENCY 


I = 30uA 
Voc = -3-0V 


ee ee 
“IAT 


Ic = WIg, = 101 
aioe By 


il 
il 
y 
al 


i“ S TD rE 


— 


/ 


| 

il 
alll 
alll 
alll 
alll 
aM 
7 
| 

| 


NF - NOISE FIGURE - dB 


SWITCHING TIME - ns 


ay ‘if 


yf - 


- COLLECTOR EMITTER VOLTAGE - VOLTS 


hel 
Shy Sie ae ee 


CHES 
ge SLE 


-0.1 -50 0.1 Zi0 “100-500 
REVERSE BIAS VOLTAGE - an i COLLECTOR CURRENT - mA 


i 
All 
all 
at 
all 
alt 
i 


Vee 


100 MHz 


w EEE? CEA RAE OSCE SEY SRK ETRE | 


104 «60? )— ao) ot Sa 
f - FREQUENCY -MHz 


A 


I¢ ~ COLLECTOR CURRENT - m 


ton and to,, TEST CIRCUIT 
-30V 


* Single family characteristics on Transistor Curve Tracer. 


0.47uF Vout 
—o TO SAMPLING 
OSCILLOSCOPE 
tr <ins 
1.0uF Zin 20.1MQ 
Vin = -9V | | 
tr, t¢<6ns 75Q 
P.W. = 0.5ps PULSE GENERATOR 


ZN = 500 — 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 175°C and a thermal resistance of 555°C/Watt vee factor of 1.8 mW/°C) when mounted to a epeinted circuit board 
with a maximum lead length of 0.03 inch. 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 

(6) See switching circuit for exact values of Ic, Ipi1, and Iz. 
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HIGH SPEED . 


HIGH VOLTAGE 


XB 724 © FXS725 


NPN HIGH-VOLTAGE, HIGH-CURRENT SWITCHES 


pwPAK™ DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 
FOR ADDITIONAL INFORMATION SEE 2N3724 ° 2N3725 


SIMILAR TO 2N3724 AND 2N3725 


ne t,, = 35 ns (MAX) AT 500 mA 
toe = 60 ns (MAX) AT 500 mA 
ee LV ceo = 50 V (MIN) (FX3725) 


LOW SATURATION VOLTAGE . . . Vog,..4) = 1.0 V (MAX) AT 1.0 A (FX3725) 


Voetsat) = 0.6 V (MAX) AT 500 mA (FX3725) 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C 
Maximum Voltages and Current 


Vego 
Ves 
Veeo 
Vego 
lo 


Collector to Base Voltage 

Collector to Emitter Voltage 
Collector to Emitter Voltage (Note 4) 
Emitter to Base Voltage 

Maximum Collector Current (Note 5) 


—65°C to +175°C 


FX3724 
50 Volts 
50 Volts 
30 Volts 
6.0 Volts 
1.0 Amp 


+175°C 
+260°C 


0.306 Watt 


FX3725 
80 Volts 
80 Volts 
50 Volts 
6.0 Volts 
1.0 Amp 


PHYSICAL DIMENSIONS 


MICRO-PACKAGE 
In accordance with JEDEC TO-120 


| F (004 3 PLACES 
150 


1. All dimensions in inches 

2. Leads are gold-plated nickel 

3. Body is transter molded thermosetting plastic 
4. All Jeads are electrically isolated from the case 
5. Package weight is 0.02 gram 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


FX3724 
MIN. TYP. 


FX3725 


TYP. TEST CONDITIONS 


Ik =10mA L=0 
(pulsed) 
I, = 1000 mA 


UNITS 
Volt 


SYMBOL CHARACTERISTIC MAX. MIN. MAX. 


Collector to Emitter Sustaining 
Voltage (Notes 4 and 5) 


Collector Saturation Voltage 
(pulsed, see Note 5) 


Collector Saturation Voltage 
(pulsed, see Note 5) 


Turn-on Time (Note 6) ns 
Turn-off Time (Note 6) ns 


Veeojsus) 


Volt |, = 100 mA 


Vee | sat} 


Volt I, = 500 mA I, = 50 mA 


Vee (sat) 


lo ~ 500 mA 
I. ~ 500 mA, 
Ibo ~~ —50 mA 


I,) = 90 mA 
[,, =~ 50 mA, 
High Frequency Current Gain I, = 30 mA Vop = 9.0 V 
(f = 100 MHz) 
Collector-Base Capacitance 


Emitter-Base Capacitance 


Veg = 0.5 V 


*Planar is a patented Fairchild process. 


Additional Electrical Characteristics on Page 2 
Notes on Page 2 
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FX3725 


~ CHARACTERISTIC 


TYP. MAX. UNITS TEST CONDITIONS © 
hee DC Pulse Current Gain (Note 5) 60 90 150 60 90 150 I, = 100 mA Vop = 1LOV 
Hee DC Pulse Current Gain (Note 5) 35 (90 35.45 I, = 500 mA Vep = 1.0V 
hee DC Pulse Current Gain (Note 5) | 30. 6 25 = 65 | Ic = 1000 mA Vop = 9.0V 
hee DC Pulse Current Gain (Note 5) 30. ~—s«60 30. 60 Ic =10mA Vop = LOV 
he_(—55°C) — DC Pulse Current Gain (Note 5) 300 45 30 40 I, = 100 mA Vop = 10V. 
he-(—55°C) DC Pulse Current Gain (Note 5) 20 40 20 35 I, = 500 mA Vor = LOV 
Vee (sat) Collector Saturation Voltage (Note 5) 0.11 0.30 0.19 0.30 Volts Ig=10mA  1,=1.0mA 
Voe(sat) Collector Saturation Voltage (Note 5) 0.13 0.2 0.21 0.26 Volts I, =100mA I, = 10mA 
Vee (sat) Base Saturation Voltage (Note 5) 0.64 0.8 0.64 0.8 Volts I,=10mA I, = 1.0 mA 
Vee(sat} Base Saturation Voltage (Note 5) 0.75 0.86 0.75 0.86 Volts I,=100mA 1t,=10mA 
Vee(sat) Base Saturation Voltage (Note 5) 0.95 1.3 0.95 1.3 Volts I, =500mA I, = 50 mA 
VeE(sat} Base Saturation Voltage (Note 5) 1.1 1.8 1.1 1.8 Volts Il. =1000 mA le = 100 mA 
lego Collector Cutoff Current | 0.25 1,7 | uA |. =0 | Veg = 40V_ 
logo Collector Cutoff Current 0.33 1.7 LA I. =0 Veg = 60V 
lego(100°C) Collector Cutoff Current 25 120 | uA =O Veg = 40V 
lopo(100°C) Collector Cutoff Current | 25 120 uA I. =0 Veg = 60V 
BVo86 Collector to Base Breakdown Voltage 90 80 Volts I, =10yA I. =0 
BV ors Collector to Emitter Breakdown Voltage 530 80 Volts Io =10uA Vez = 0 
BV 36 Emitter to Base Breakdown Voltage 6.0 6.0 Volts I,=0 l= 10 pA 


TYPICAL ELECTRICAL CHARACTERISTICS 


INPUT AND OUTPUT , , | 
COLLECTOR CUTOFF CURRENT CAPACITANCE VERSUS CONTOURS OF CONSTANT | DC PULSED CURRENT GAIN 


REVERSE BIAS VOLTAGE BANDWIDTH PRODUCT (f;) VERSUS COLLECTOR CURRENT 
100 16 
CEs ER ee ee a 
& gp Leh INPUT CAPACITANCE TTT [TT] 3 | 
; 5 = OF PER x3724 AND. F372 —}—- > = 
Z Salim Eee Si 
m4 oO Pa 
: . cm : 
: A : : 
5 2 : 5 
a =< = > 80 
ms oO OE ud rn 
e =< Pig 0 Fx37a5tth =ne..-:'= oy ae x ge P= 
2 = 5ot— iy T=s=ECOT TT] os 
= pacer) MD ls OEE 0 Se ana is 
e ae Se ee) | ae eam aii = 4 
8 eae || a I 
: A a fr 
TH 
iT 0.5 1.0 5.0 10 50 "10 50 «100 500 1K 
Ty ~ AMBIENT TEMPERATURE - °C REVERSE BIAS VOLTAGE - VOLTS Ie ~ COLLECTOR CURRENT - mA Ic ~ COLLECTOR CURRENT - mA 
SWITCHING TIMES VERSUS SWITCHING TIMES VERSUS 
COLLECTOR CURRENT AMBIENT TEMPERATURE SWITCHING TIME TEST CIRCUIT 
efecal = 
ae 
i | yf ‘ -3.8V +30V 
Fee 
2 a 
a 10 ey 
n ASE ERSRECAT SONAR }—o YouT 
= es ee ee 
= = ees Ea 
2 © TO SAMPLING SCOPE 
5 Zz ° ieee ae Neal hates 
= = Hh Star die 
= = d Aer ZIN >100kQ 
aL. le" 500mA ty & tp21ns 
IB, z IB. = 50mA P.W.~1lus 
7 Zin = 500 
% i¢~500mA, Ip, ~ IBox-5 
io ae, a ve is : rs a i DUTY CYCLE < 2% c*500mA, Ip, ~50mA, Igo ~-5UmA 
\ Ie ~ COLLECTOR CURRENT - mA Ty - AMBIENT TEMPERATURE - °C 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 175°C and a thermal resistance of 490°C/Watt (derating factor of 2.04 mW/°C) when mounted to a printed 
circuit board with a maximum lead length of 0.03 inch. ; 

(4) Ratings refer to a high-current point where collector to emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 

(6) See switching circuit for exact value of Ic, Is:, and Is2. 


3-20 


_ FX3962 + FX3963 - FX3964 + FX3965 
PNP LOW LEVEL, LOW NOISE DEVICES 


uPAK™ DIFFUSED SILICON PLANAR* TRANSISTORS 
FOR ADDITIONAL INFORMATION SEE 2N3962 THRU 2N3965 


SIMILAR TO 2N3962 THRU 2N3965 
e LOW NOISE..... NF = 2.0 dB (MAX) WIDEBAND 


PHYSICAL DIMENSIONS 


=. MICRO-PACKAGE 
NF = 2.0 dB (MAX) AT 1.0 AND 10 kHz In accordance with JEDEC TO-120 


NF = 4.0 dB (MAX) AT 100 Hz 
e HIGH VOLTAGE . . . LV¢c¢o = 45 TO 80 V (MIN) 

¢ HIGH GAIN..... h.- = 250-500 FROM 10,A TO 1.0mA 
© GOOD h,, LINEARITY FROM 10 ,A TO 50 mA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature —65°C to +175°C 
Operating Junction Temperature +175°C 
Lead Temperature (Soldering, 10 second time limit) +260°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C 0.270 Watt 
FX3962 1. All dimensions in inches 
Maximum Voltages Fxgs65 F363 FKB964 See eee ee 
Vepo Collector to Base Voltage —60 Volts —80Volts —45 Volts 4. All leads are electrically isolated from the case 
Vero Collector to Emitter Voltage (Note 4) —60Volts —80Volts —45 Volts Baa ak cea 
Vigo Emitter to Base Voltage —6.0 Volts —6.0Volts —6.0 Volts: 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


FX3964 
SYMBOL CHARACTERISTIC FX3965 UNITS TEST CONDITIONS 
TYP. MAX. 


DC Current Gain Ip = 1.0 yA Veg = —5.0V 
DC Current Gain Io = 10 WA Veg = —5.0V 
DC Current Gain I, = 100 pA Vop = —5.0V 
DC Current Gain Ip = 1.0 mA Vee = —5.0V 
DC Pulse Current Gain (Note 5) Ig =10mA Vogp = —5.0V 
FE DC Pulse Current Gain (Note 5) I, = 50 mA Vop = —5.0V 
hee(—55°C) DC Current Gain Ic = 10 yA Veg = —5.0 V 
hee(—55°C) DC Pulse Current Gain | I, = 50 mA Vop = —9.0V 
he-(100°C) DC Current Gain | Ip = 1.0 mA Vop = —5.0V 
NF Wideband Noise Figure (f = 10 Hz to 10 kHz) : d ; : Io = 20 pA, Voge = —5.0V, Ro = 10 kO 
NF Narrowband Noise Figure (f = 10 kHz) : : : : le = 20 nA, Vop = —5.0V 
R, = 10 kQ, B.W. = 1.5 kHz 
NF Narrowband Noise Figure (f = 1.0 kHz) ; : : : Io = 20 vA, Vp = —5.0V 
R, = 10 kQ, B.W. = 150 Hz 
NF Narrowband Noise Figure (f = 100 Hz) : ; : Io = 20 vA, Vop = —5.0V 
R, = 10k, BW. = 15 Hz 


Additional Electrical Characteristics on Page 2 *Planar is a patented Fairchild process. 
Notes on Page 2 . 
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SYMBOL 


Ices 
Ices 


CES 
| Iog(125°C) 
dep (125°C) 
logs(125°C) 
lego 
Vee(sat) 
CE(sat) 
BE(sat) 
BE(sat) 
Voso 
Voso 
Veo (sus) 


Veo (sus) 


BVEBO 


cb 
Ce, 


NOTES: 


CHARACTERISTIC. 


Collector Reverse Current 
Collector Reverse Current 
Collector Reverse Current 
Collector Reverse Current 
Collector Reverse Current 
Collector Reverse Current 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


~~ FX3962 _ 


_FX3965 
MIN. TYP. 


0.5 


2.0 


FX3964 
MAX. MIN. TYP. 


(FX3963) 0.5 

10 ) 
(FX3964) 0.5 
(FX3963) 2.0 

10 

(FX3964) 2.0 


MAX. | 


10 


10 


10° 


10 


Emitter Cutoff Current 

Collector Saturation Voltage 

Collector Saturation Voltage (Note 5) 

Base Saturation Voltage 

Base Saturation Voltage (Note 5) 

Collector-to-Base Breakdown Voltage 

Collector-to-Base Breakdown Voltage 

Collector to Emitter Sustaining Voltage 
(Notes 4 and 5) 

Collector to Emitter Sustaining Voltage 
(Notes 4 and 5) | 

Emitter to Base Breakdown Voltage 

Collector-Base Capacitance 

Emitter-Base Capacitance 


10 
—0.25 
—0.4 
—0.9 
—0.95 


10 
—0.1 —0.25 
—0.16 —0.4 
—0.72 —0.9 
—0.81 —0.95 

—80 (FX3963) 

—45 (FX3964) 

—80 (FX3963) 


—45 (FX3964) 


—6.0 


TEST CONDITIONS. 


Veop = —/0V 
Veg = —50V 
Veg = —40V 
Vop = —/0V 


Vor = —40V 
Il=0 
lo =10mA 
I, = 50 mA 
lc =10mA 
lc = 50 mA 
Io =10uA 
Io =10 yA 
Ic = 5.0 mA 
(pulsed) 
Ic = 5.0 mA 
(pulsed) 
le — 0 
I; =0 
lo =0 


Ven = 0 
Veg = 0 
Veg = 0 

: Veg = 0 
Veg = 0 

EB = 

Veg = —4.0V 
I, = 0.5 mA 
I, = 5.0 mA 
I, = 0.5 mA 
I, = 9.0 mA 
.=0 . 
I. = 0 
I, = 0 


le = 10 uA 


(1). These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 175°C and a thermal resistance of 555°C/Watt (derating factor of 1.8 mW/°C) when mounted to a printed circuit board 


with a maximum lead length of 0.03 inch. 
(4) This rating refers to a high current point where collector to emitter voltage is lowest. 


(5) Pulse Conditions: length = 300 us; duty cycle = 1%. | | 
| : TYPICAL ELECTRICAL CHARACTERISTICS 
FX3962 ¢ FX3962 


COLLECTOR CHARACTERISTICS* 


DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 


PET [ase] | * ieee 
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eee res fhe RSS 
S Eee -E oct M0001 0 | a ~ 
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- eee ee : oot 
oe ee po————j fi ’ i Sel a 
y ox ea Po | [eee | A sg gp LBanawigth = 15 Hz | NAT NO NUP 
0 -10 -20 730 -50 0.001 0.01 0.1 1,0 10 50 001 0.01 0.1 1.0 


Voge - COLLECTOR-EMITTER VOLTAGE - VOLTS 


mA 


ig - COLLECTOR CURRENT - mA 


FX3964 ¢« 


DE PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


00 
Vor" -5.0V 
Ty = 100° C 


1¢ * COLLECTOR CURRENT - mA 


FX3964 


CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 


1 = . 
| ea 5 Ga 
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- OHMS 


= 
< 
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F = ci 
So, Pt |e tee 
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= oe ©) wo 
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Veg ~ COLLECTOR - EMITTER VOLTAGE - VOLTS 


le - COLLECTOR CURRENT - mA 


* Single family characteristics on Transistor Curve Tracer. 
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Ie = COLLECTOR CURRENT - mA 


CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 
a Un 1 A | 
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SOURCE RESISTANCE 


FX4034 


PNP HIGH-SPEED SWITCH AND RF AMPLIFIER 


uPAK™ DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 


© SIMILAR TO 2N4034 

¢ HIGH BETA (h,). 0.20. eee ee wees 70-200 AT 10 mA 

¢ HIGH FREQUENCY (f,).........+-: 400 MHz (MIN) AT 10 mA 
e EXCELLENT R.F. PERFORMANCE (r,,’C,) . . . 40 ps (MAX) 

¢ LOW CAPACITANCE (C,,) .......+-- 3.5 pF (MAX) 

e LOW NOISE (100 MHz N.F.)......... 6.0 dB (MAX) 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 


Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C 


Maximum Voltages and Current 


Veso Collector to Base Voltage 

Vero Collector to Emitter Voltage (Note 4) 
Vino Emitter to Base Voitage 

le Collector Current 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC 


DC Current Gain 
DC Current Gain 
DC Pulse Current Gain (Note 5) 
hee DC Pulse Current Gain (Note 5) 
Vee (sat) Collector Saturation Voltage (pulsed, Note 5) 
Voetsat) Collector Saturation Voltage (pulsed, Note 5) 
Vec(sat) Base Saturation Voltage 
: VEO (sus) Collector Emitter Sustaining Voltage 
| (Notes 4 and 5) 
h,. High Frequency Current Gain (f = 100 MHz) 
Co Collector-Base Capacitance - 
Cop Emitter-Base Capacitance 
NF Noise Figure (f = 100 MHz) 


rp C. Collector Base Time Constant (f = 80 MHz) 
Turn On Time (Note 6) 
Turn Off Time (Note 6) 


Additional Electrical Characteristics on Page 2 


NOTES: 


FOR ADDITIONAL INFORMATION SEE 2N4034 


PHYSICAL DIMENSIONS 


MICRO-PACKAGE 
In accordance with JEDEC TO-120 


—65°C to +175°C 


+175°C 
+260°C 
0.240 Watt 
_ All dimensions in inches 
—40Q Volts . Leads are gold-plated nickel 
. Body is transter molded thermosetting plastic 
—40 Volts . Atl leads are electrically isolated from the case 
—5 0 Volts . Package weight is 0.02 gram 
100 mA 


TEST CONDITIONS 
Vop = —1.0V 
Vop = —1.0V 
Vopg = —1.0V 
Vop = —1.0V 
I, = 5.0 mA 


IL =10 yA 
Io = 100 vA 
Ik =10mA 
Ic =50 mA 
Volts Ic =50 mA 
Volts Ic = 10mA I, = 1.0 mA 
Volts lI, = 10mA I, =1.0mA 
I, =10mA I, =0 
(pulsed) 
Voz = —20V 
Veg = —10V 
Veg = —0.5V 
Veg = —5.0V 
BW = 15 MHz 
Vop = —20V 
Ip, = 5.0 mA 


*Planar is a patented Fairchild process. 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 175°C and junction to case thermal resistance of 625°C/Watt (derating factor of 1.6 mW/°C) when mounted to a 


printed circuit board with a maximum lead length of 0.03 inch. 
(4) This rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 
(6) See switching circuit for exact values of Ic, Is: and Is2. 
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FAIRCHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


FAIRCHILD TRANSISTOR FX4034 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) _ 
SYMBOL CHARACTERISTIC | | 


TEST CONDITIONS 


_ UNITS 


hee — DC Current Gain a 60 I, = 1.0mA Vo. = —1.0V 
he-(—55°C) Pulse Current Gain (Note5) 30 60 lo = 10 mA Vop = —1.0V 
Voesaty .-—«-—~=ié‘éOidector Saturation Voltage = —0.07 —0.13 — Volts I, = 1.0mA I, = 0.1 mA 
Vee (sat). Base Saturation Voltage (pulsed, Note 5) —0.88 —1.1 Volts lc =50 mA I, = 9.0 mA 
Vee(sat} Base Saturation Voltage —0.65 —0.75 Volts Ic =1.0mA I, = 0.1 mA 
logs : Collector Reverse Current 15 nA Veg = —30V Vag =O 
loes(+125°C) — Collector Reverse Current 15 pA Veg = —30V Vee = 0 
BVc86 Collector to Base Breakdown Voltage —40 Volts Ic = 10 vA =O | 
BV ors Collector to Emitter Breakdown Voltage —40 Volts Ic = 104A - Veep = 07 
— BVERo Emitter to Base Breakdown Voltage —9.0 Volts ll =0- I; = 10 uA 


TYPICAL ELECTRICAL CHARACTERISTICS | 


COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


CONTOURS OF CONSTANT 
- BANDWIDTH PRODUCT (f;) 


DC PULSE CURRENT GAIN 


| BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


VERSUS COLLECTOR CURRENT 


7 a . LOL) ae oa 
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Ie ~ COLLECTOR CURRENT - mA 


INPUT AND OUTPUT 
CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


1¢ ~ COLLECTOR CURRENT - mA 


NOISE FIGURE 
VERSUS 
FREQUENCY 


Ie ~ COLLECTOR CURRENT - mA 


NOISE FIGURE VERSUS 
SOURCE RESISTANCE 
AND COLLECTOR CURRENT 


Ie ~ COLLECTOR CURRENT - mA 


COLLECTOR-BASE REVERSE 
‘CURRENT VERSUS REVERSE 
BIAS VOLTAGE 
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SWITCHING TIMES - ns. 


0 


REVERSE BIAS VOLTAGE - VOLTS Ie ~ COLLECTOR CURRENT - mA 


Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 
SWITCHING TIMES 


SWITCHING TIMES VERSUS VERSUS 
AMBIENT TEMPERATURE 


COLLECTOR CURRENT | 


iaaml eal 
Neen 


NS 
N 


SWITCHING TIME TEST CIRCUIT 


= “10V Veg * 73.0V Vec * 10V 


ax 


Sa 


Ly 
EN 


595 Q 


To Sampling Scope — 
Rise Time < lns 
Input Z~ looka 


~ 0.1 uF 


SWITCHING TIMES - ns 


ZL. 
aim 
HERE 


U 


fas Vin 778.3 V sae 
1 el P.W. = 500ns 
-1 | 50-100 -300 1 af 
Ig ~ COLLECTOR CURRENTS - mA T, ~ AMBIENT TEMPERATURE - °C ta nd i < Ins = = 
| Zin = 502 


3-04 


FX4046 + FX4047_ 
NPN HIGH-VOLTAGE, HIGH-CURRENT SWITCHES 


uPAK™ SILICON PLANAR* EPITAXIAL TRANSISTORS 
FOR ADDITIONAL INFORMATION SEE 2N4046 AND 2N4047 


SIMILAR TO 2N4046 AND 2N4047 


PHYSICAL DIMENSIONS 


© HIGH SPEED........... t,, = 35 ns (MAX) AT 500 mA bapearstay Hass 
t.,, = 60 ns (MAX) AT 500 mA F 
© HIGH VOLTAGE.......... LVceo = 50 V (MIN) (FX4047) Mice rergence win TEREG ree 


LOW SATURATION VOLTAGE . . © Vogi,a1) = 1.0 V (MAX) AT 1.0 A (FX4047) 
Voetsat) = 0.6 V (MAX) AT 500 mA (FX4047) 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature —65°C to +175°C 
Operating Junction Temperature +175°C 
Lead Temperature (Soldering, 10 second time limit) +260°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C 0.306 Watt 
Maximum Voltages and Current FX4046 FX4047 
Vepo Collector to Base Voltage 90 Volts 80 Volts 
Vees Collector to Emitter Voltage 90 Volts 80 Volts 1. All dimensions in inches 
i Collector to Emitter Voltage (Note 4) 30 Volts 50 Volts By ante eas ih cuiaeet agli 
Vego Emitter to Base Voltage 6.0 Volts 6.0 Volts . Ce aca ePir  tia LOM Ne Case 
lo Maximum Collector Current 900 mA 900 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


FX4046 FX4047 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 


Veo jsus) Collector to Emitter Sustaining | Ic = 10 mA I, = 0 
Voltage (Notes 4 and 5) (pulsed) 


Collector Saturation Voltage (Note 5) 0. : ; : I, = 1000 mA I, = 100 mA 
(pulsed) 


Voe(sat} Collector Saturation Voltage (Note 5) . . : : Ie . ne I, = 50 mA 
pulse 


Turn-On Time (Note 6) I, ~ 500 mA, I,, ~ 90 mA 
Turn-Off Time (Note 6) I, ~ 500 mA, I,, ~ 90 mA 
Ing ~~ —90 mA 
High Frequency Current Gain : I. = 30 mA Vop = 5.0 V 
(f = 100 MHz) 
Collector-Base Capacitance : Veg = 10V 
Emitter-Base Capacitance Veg = 0.9 V 


Voe(sat] 


Additional Electrical Characteristics on Page 2 *Planar is a patented Fairchild process. 
Notes on Page 2 


-AIRCRHIILD 


SEMICONDUCTOR 
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_ FAIRCHILD TRANSISTORS FX4046 +» FX4047 


ELECTRICAL CHARACTERISTICS (25°C Free Air Pomorie ialest otherwise noted) | 


SYMBOL ——_— CHARACTERISTIC fay, ; AX.” MIN. TYP. ; UNITS TEST CONDITIONS 
3 DC Pulse CurrentGain (Note5) 40. 90 : Ic = 100 mA 
DC Pulse Current Gain (Note 5) | Ic = 500 mA = 1.0 | 
- DC Pulse Current Gain (Note5) I. = 1000 mA | | 

DC Pulse Current Gain (Note 5) Ic = 10mA 

Voesat Collector Saturation Voltage (Note 5) , 30 Volts = I¢ = 10 mA 

Voe(sat) Collector Saturation Voltage (Note 5) : : Io =100mA 

Vee(sat) Base Saturation Voltage (Note 5) 64 0. 80.°06V lo = 10 mA 

Vee(sat) Base Saturation Voltage (Note 5) 86 ; Ic = 100 mA 

Veetsat) Base Saturation Voltage (Note 5) : : é ; I, = 500 mA 

Vee;sat) Base Saturation Voltage (Note 5) : : ; r I = 1000 mA 

logo Collector Cutoff Current 

logo Collector Cutoff Current 

lopo(+85°C) Collector Cutoff Current 

lopo(+85°C) Collector Cutoff Current 

BVaso Collector to Base Breakdown Voltage 

BV crs | Collector to Emitter Breakdown Voltage 

BV 36 Emitter to Base Breakdown Voltage 


TYPICAL ELECTRICAL CHARACTERISTICS 


INPUT AND OUTPUT 


COLLECTOR CUTOFF CURRENT CAPACITANCE VERSUS CONTOURS OF CONSTANT DC PULSED CURRENT GAIN 
VERSUS AMBIENT TEMPERATURE 7 oe bau dhl le BANDWIDTH PRODUCT (f;) VERSUS COLLECTOR CURRENT 
se es ee es ria, AES re 

oF ee ee ee Tetonceree 6 yore era 

J 10 4 mani EXAM AND FX4047 = on WERvGar A rae ecel Seal ee 

7 SSeeee as ae th 
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“S /-—+—— -—}+—+—j 8 1 PAE S305 ZA g 

B ren ce a ae im a ce nd ne : 

=f a ose ; 

S 0.1 al aco a oes a = 
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0 25 50 io | ne C2) “10 50 100 500 1K 
Ta ~ AMBIENT TEMPERATURE - °C MEYERSE BIAS VORIAGE  MOLIS I¢ ~ COLLECTOR CURRENT - mA Ip - COLLECTOR CURRENT - mA 
SWITCHING TIMES VERSUS SWITCHING TIMES VERSUS 
COLLECTOR CURRENT : AMBIENT TEMPERATURE SWITCHING TIME TEST CIRCUIT 


-3.8V +30V 
20 


au 


2 é ue 
i | }—o YouT 
nn | 
= = a es ee aL TO SAMPLING SCOPE 
a [_— 
iS-] 
= ee VIN teams 
= 
S 3 HE vnedory ZIN > LOOkQ 
a E ae ei eee ty & tp21ns 
; ic 500mA P.W.~ lps 
= 30V DUTY CYCLE<2% I¢~500mA, Ip, ~50mA, Igo ~-5OmaA 
50 0 150 
I¢ ~ COLLECTOR CURRENT - mA Ty - AMBIENT Sons 


NOTES: | aS 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. “The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 175°C and a thermal resistance of 490°C/Watt (derating factor of 2.04 mW/°C) when mounted to a printed 
circuit board with a maximum lead length of 0.03 inch. 

(4) Ratings refer to a high-current point where collector to emitter viltabe: is lowest. 

(5) Pulse Conditions: length =. 300 ws; duty cycle = 1%. 

(6) See switching circuit for exact value of Ic, I8i, and Ibz. © 
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FX4207 © 


PNP ULTRA HIGH-SPEED SWITCH 
uPAK™ DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 
FOR ADDITIONAL INFORMATION SEE 2N4207 


© SIMILAR TO 2N4207 

© ULTRA-FAST SWITCHING TIME . . . t,,, = 30 ns (MAX) AT 10 mA 

e LOW CAPACITY........... C.,, = 3.0 pF (MAX); C,,, = 3.5 pF (MAX) 
¢ HIGH FREQUENCY ......... f, = 650 MHz (MIN) AT 10 mA 

¢ LOW SATURATION VOLTAGE... . 


Voetsat) = 0-15 V (MAX) AT 10 mA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C 
Maximum Voltages and Current 


Vero Collector to Base Voltage 

VoEO Collector to Emitter Voltage (Note 4) 
Vigo Emitter to Base Voltage 

Ic Collector Current 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC 


Charge Storage Time (Note 6) 
Turn On Time (Note 6) 

Turn Off Time (Note 6) 
Collector-Base Capacitance 
Emitter-Base Capacitance 


High Frequency Current Gain (f = 100 MHz) 


DC Current Gain 

DC Pulse Current Gain (Note 5) 
FE DC Pulse Current Gain (Note 5) 
he-(—55°C) DC Pulse Current Gain (Note 5) 


Additional Electrical Characteristics on Page 2 


NOTES: . 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


—65°C to +175°C 
+175°C 
+260°C 


0.240 Watt 


—6.0 Volts 
—6.0 Volts 
—4.5 Volts 

50 mA 


PHYSICAL DIMENSIONS 


MICRO-PACKAGE 
In accordance with JEDEC TO-120 


; COLLECTOR \ 


EMITTER ——~- 


{ .006 


004 
060 
MAX. 


3 PLACES 


NOTES: 

1. All dimensions in inches 

2. Leads are gold-plated nickel 

3. Body is transter molded thermosetting plastic 
4. All leads are electrically isolated from the case 
5. Package weight is 0.02 gram 


lo = 10mA |,, = 
Ip = 10mA 

Ip = 10 mA |, = 
|. = 0 

Ic =0 

Io = 10mA 

lo = 1.0mA 

I, = 10mA 

I. = 50 mA 

Ig = 10mA 


*Planar is a patented Fairchild process. 


(3) These ratings give a maximum junction temperature of 175°C and a thermal resistance of 625°C/Watt (derating factor of 1.6 mW/°C) when mounted to a printed circuit board 


with a maximum lead length of 0.03 inch. 


(4) Rating refers to a high current point where collector to emitter voltage is lowest. 


(5) Pulse Conditions: length = 300 ws; duty cycle = 1%. 
(6) See switching circuit for exact values of Ic, Is:, and I[sz. 
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SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


SWITCHING TIMES - ns 


Ip) ~ TURN-ON BASE CURRENT - mA 


Igy ~ TURN-ON BASE CURRENT - mA 


SYMBOL 


Voe(sat) 
CE(sat) 
Voe(saty 


BE(sat) 
BE(sat) 

BE(sat) 

CES oa 
Iogs(125°C) 
BV E80 
Veeo sus} 


CES 
BVcg0 


SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 


Iq ~ COLLECTOR CURRENT - mA 


- STORAGE TIME VERSUS 
TURN-ON AND TURN-OFF 
BASE CURRENTS 


Igo ~ TURN-OFF BASE CURRENT - mA 


FALL TIME VERSUS 
TURN-ON AND TURN-OFF 
BASE CURRENTS 


0.5 
: V, 
= 50 


| “40 
ap eb SIZ bale ata 
Aa’ aeeee 


0.2 
Ipo7 TURN-OFF BASE CURRENT - mA 


CHARACTERISTIC 


SWITCHING TIMES - ns 


1g, ~ TURN-ON BASE CURRENT - mA 


py 7 TURN-ON BASE CURRENT -'mA 


Collector Saturation Voltage . 
Pulsed Collector Saturation Voltage (Note 5) 
Pulsed Collector Saturation Voltage (Note 5) 
Base Saturation Voltage 
Pulsed Base Saturation Voltage 
Pulsed Base Saturation Voltage 
Collector Reverse Current 

~ Collector Reverse Current 
Emitter to Base Breakdown Voltage 
Collector to Emitter Sustaining Voltage (Note 4) 
Collector to Emitter Breakdown Voltage 
Collector to Base Breakdown Voltage 


TEST CONDITIONS 


Ig =1.0 mA 
I, = 10mA 
Ic = 50 mA 
Io = 1.0 mA 
lI, =10mA 
I, =50 mA 
Vop = —3.0V 


TYPICAL ELECTRICAL CHARACTERISTICS 


SWITCHING TIMES VERSUS | 
AMBIENT TEMPERATURE 


Io = 10 mA 
Ipi* Ipo7 1 mA 
Veg 771.5 V 


Ty ~ AMBIENT TEMPERATURE - °C 


STORAGE TIME VERSUS | 
TURN-ON AND TURN-OFF © 
BASE CURRENTS 


FALL TIME VERSUS 
TURN-ON AND TURN-OFF 
BASE CURRENTS 


. 5 


0 1.0 2.0 3.0 4.0 
Ig9 ~ TURN-OFF BASE CURRENT - mA 


DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 
BASE EMITTER VOLTAGE 


Vp (0) — REVERSE BASE-EMITTER VOLTAGE — VOLTS 


2.0 
1g, ~ TURN ON BASE CURRENT — mA 


STORAGE TIME VERSUS. 
- TURN-ON AND TURN-OFF 
BASE CURRENTS 


Ipi7 TURN-ON BASE CURRENT - mA 


Igo - TURN-OFF BASE CURRENT - mA 


FALL TIME VERSUS 
TURN-ON AND TURN-OFF | 
BASE CURRENTS 


| | [foo A | | I | 


oe cP eer ane 
Bie ee ee ee 
pe Ac ZT ead 
EV dct eee | 
RP ease ane 


4.0 


pit TURN-ON BASE CURRENT - mA 


TAFT YET veo 25 
A a | cc . 
aes EPAG 
: 0 2.0 4.0 6.0 8.0 10 


Igo - TURN-OFF BASE CURRENT ~ mA 
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Co ce 


Lo = 100 nA 


RISE TIME VERSUS COLLECTOR 
" AND TURN ON BASE CURRENTS 


< 
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Iq ~ COLLECTOR CURRENT — mA 


TURN-ON AND TURN-OFF 
TEST CIRCUIT 


VeB Vec = -1.5V 
VIN 
P. W. = 240ns 
Zin = 50 22k 130 
t, 1.0ns 
TO SAMPLING SCOPE 
0.1pF Zin 2 100k 
5k ty<1.0ns 
510 
ton toff 
Vpp= GROUND _— Vgz = -8.0V 
Vin = -5.8V Vin = +9.8V 
I¢~10mA, Igy ~1.0mA, Igpg~1.0mA 
CHARGE STORAGE 
TIME TEST CIRCUIT 
Veg =-l0V Vcc = -3.0V 
Vice seen O.1uF O.1yF 
P.W. = 240ns i- 7 
Zin = 502 = = +0 
ty $1.0ns °° SAMPLING 
SCOPE 
m1 O.1uF Zin 2 100k2 


ty<1.0ns 


FX4960 
NPN GENERAL PURPOSE AMPLIFIER AND SWITCH 


uPAK™ DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 
FOR ADDITIONAL INFORMATION SEE 2N4960 


© SIMILAR TO 2N4960 


LV..,.... 60 VOLTS (M 
¢ LVcE0 OLTS (MIN) PHYSICAL DIMENSIONS 


2 12 SPECIFICATIONS FROM 100 uA TO 500 mA; —55°C TO +125°C : 
© Voersaty + «+ 0-5 V (MAX) AT 500 mA; 0.18 V (MAX) AT 150 mA In Ph Nai i ac aeeree 
SO tea eae 200 MHz (MIN) AT 30 mA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature —65°C to +175°C 
Operating Junction Temperature . +175°C 
Lead Temperature (Soldering, 10 second time limit) +260°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C 0.306 Watt 
Maximum Voltages aK. 
Vero Collector to Base Voltage 60 Volts 
Veo Collector to Emitter Voltage (Note 4) 60 Volts 
Vigo Emitter to Base Voltage 6.5 Volts 


1. All dimensions in inches 

2. Leads are gold-plated nickel 

3. Body 1s transter molded thermosetting plastic 
4. All leads are electrically tsolated from the case 


5. Package weight 1s 0.02 gram 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC MIN. ‘TYP. MAX. UNITS TEST CONDITIONS 
Nee DC Current Gain 30 60 I. = 100 vA Veg = 10V 
hee DC Current Gain | 60 100 lc =1.0mA Vop = 10V 
hee DC Pulse Current Gain (Note 5) 90 140 Io = 10 mA Veg = 10V 
hee DC Pulse Current Gain (Note 5) 100 150 lc =50 mA Ver = 10V 
he-(—55°C) DC Pulse Current Gain (Note 5) 10 40 I, = 150 mA Vop = 1L.0V 
EE DC Pulse Current Gain (Note 5) 40 100 I. = 150 mA Vop = 1.0V 
he_e(125°C) DC Pulse Current Gain (Note 5) 130 500 | I, = 150 mA Vop = 1.0V 
hee(—55°C) DC Pulse Current Gain (Note 5) : 25 60 Ic = 150 mA Veep = 10V 
FE DC Pulse Current Gain (Note 5) 100 180 300 I, = 150 mA Vo-p = 10V 
h.-(125°C) DC Pulse Current Gain (Note 5) 270 650 I, = 150 mA Voz = 10V 
Hee DC Pulse Current Gain (Note 5) 70 100 I. = 300 mA Vop = 10V 
bee DC Pulse Current Gain (Note 5) 45 60 | I = 500 mA Ver = 10V 
h,, High Frequency Current Gain (f = 100 Mz) 2.0 4.0 6.0 I, =30mA Vop = 5.0 V 
Voetsaty Pulsed Collector Saturation Voltage (Note 5) 0.04 0.07 Volts lc =10mA |, = 1.0 mA 
Voetsat} Pulsed Collector Saturation Voltage (Note 5) 0.15 0.18 Volts I, = 150 mA I, = 15mA 
Voetsaty(L25°C) Pulsed Collector Saturation Voltage (Note 5) 0.18 0.36 Volts I. = 150 mA I, = 15 mA 
Vogtsaty Pulsed Collector Saturation Voltage (Note 5) 0.38 0.58 Volts Ic = 500 mA |, = 50 mA 
Veetsat) Pulsed Base Saturation Voltage (Note 5) 0.67 0.72 Volts lI, =10mA I, = 1.0 mA 
Veeisat/(-—99 ©) Pulsed Base Saturation Voltage (Note 5) 0.92 1.10 Volts I, = 150 mA I, = 15 mA 
Vectsat) Pulsed Base Saturation Voltage (Note 5) 0.78 0.82 0.90 Volts I, = 150 mA I, = 15 mA 
Veersat\(L29°C) Pulsed Base Saturation Voltage (Note 5) 0.63 0.73 Volts I, = 150 mA I, = 15 mA 
Veetsat) Pulsed Base Saturation Voltage (Note 5) 1.1 1.4 Volts I, = 500 mA |, = 50 mA 
Veeton) Pulsed Base Emitter On Voltage (Note 5) 0.75 0.88 Volts Ic = 150 mA Veep = 10V 
Voeotsus) Collector to Emitter Sustaining Voltage (Notes4&5) 60 Volts Ip = 10 mA I, =0 
BVces Collector to Emitter Breakdown Voltage 60 Volts lo = 10 yA I, =0 
BVcRo Collector to Base Breakdown Voltage 60 Volts Io = 10uA I. =0 
BVe80 Emitter to Base Breakdown Voltage 6.9 Volts IL =0 I = 10 uA 
Additional Electrical Characteristics on Page 2 *Planar is a patented Fairchild process. 
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hee - DC PULSE CURRENT GAIN 


TIME - ns 


SYMBOL ~ CHARACTERISTIC 

Collector Cutoff Current 

Collector Cutoff Current 

‘Emitter Cutoff Current 

Collector to Base Capacitance (f = 1.0 MHz) 
Emitter to Base Capacitance (f = 1.0 MHz) 
Turn On Time (Note 6, Fig. 1) 

Turn Off Time (Note 6, Fig. 1) 


leiG:, ee 
lcgo(125°C) 


Turn On Time (Note 6, Fig. 1) 
Turn Off Time (Note 6, Fig. 1) 


Turn On Time (Note 6, Fig. 1) 
Turn Off Time (Note 6, Fig. 1) 


FAIRCHILD TRANSISTOR FX4960 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


TYPICAL ELECTRICAL CHARACTERISTICS 


CONTOUR OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f;) 


ML 
tf 


DC PULSE CURRENT GAIN 
VERSUS COLLECTOR VOLTAGE 


Vce — COLLECTOR TO EMITTER VOLTAGE - VOLTS 
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I¢ - COLLECTOR CURRENT - mA 


SWITCHING TIMES VERSUS 
‘ AMBIENT TEMPERATURE 


I¢- COLLECTOR CURRENT — nA 


SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 


125 


I¢- COLLECTOR CURRENT - mA 


Ta- AMBIENT TEMPERATURE -°C 
NOTES: os es | 
(1) These ratings are limiting values above which the serviceability of any individual sem 


COLLECTOR-BASE AND EMITTER- 
BASE CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


0.1 1.0 10 50 
REVERSE BIAS VOLTAGE ~ VOLTS 


NOISE FIGURE VERSUS 
| FREQUENCY 


TT ic soorr 


NF - NOISE FIGURE - dB 


0 10 100 
f - FREQUENCY ~ kHz 


Hoy el 
2o°CoO 


lc = 300 mA 


lo ~ 500 mA 
Ic ~ 500 mA 


COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


Veg (sat)~COLLECTOR SATURATION VOLTAGE - VOLTS 


10 20 50 100 200 
I¢- COLLECTOR CURRENT- mA 


500 1000 


COLLECTOR REVERSE CURRENT 
i dtiichee AMBIENT TEMPERATURE 


pr 7 lees Tae a AeA 
vy (eae see ae 


Icgo- COLLECTOR CURRENT - nA 


25 50 75 100 125 150 
Ty - AMBIENT TEMPERATURE - °C 


t., « tog TEST CIRCUIT 


Figure 1 


1.5ps 


Pulse Source 
Rise Time < 5.0 ns 
Fall Time < 10 ns 


iconductor device may be impaired. 


(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. | 
(3) These ratings give a maximum junction temperature of 175°C and a thermal resistance of 490°C/Watt (derating factor of 2.04 mW/°C) when mounted to a printed circuit 


board with a maximum lead length of 0.03 inch. 


(4) This rating refers to a high current point where collector to emitter voltage is lowest. 


(5) Pulse Conditions: length = 300 ws; duty cycle = 1%. 
(6) See switching circuit for exact values of Ic, IB; and I. 
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To Sampling Scope 
Rise Time < 1.0 ns 
Input Z ~ 100 kQ— 


Rb Ri 
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Type 


EN697 
EN706 
EN708 
EN718A 
EN722 
EN744 
EN870 
EN871 
EN914 
EN915 
EN916 
EN918 
EN930 
EN956 
SE1001 
SE1002 
SE1010 
EN1132 
EN1613 
EN1711 
SE2001 
SE2002 
EN2219 
EN2222 


EN2369A 


EN2484 


EN2894A 


EN2905 
EN2907 
SE3001 
SE3002 
SE3005 
EN3009 
EN3011 
EN3013 
EN3014 
EN3250 
EN3502 
EN3504 
2N3563 
2N3564 
2N3565 
2N3566 
2N3567 
FT3567 
2N3568 
FT3568 
2N3569 
FT3569 
2N3638 
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2N3638A 
2N3639 
2N3640 
2N3641 
FT3641 
2N3642 
FT3642 
2N3643 
FT3643 
2N3644 
FT3644 
2N3645 
FT3645 
2N3646 
2N3688 
2N3689 
2N3690 
2N3691 
2N3692 
2N3693 
2N3694 
FT3722 
EN3962 
SE4001 
SE4002 
SE4010 
SE4020 
SE4021 
SE4022 
2N4121 
2N4248 
2N4249 
2N4250 
2N4257 
2N4258 
2N4274 
2N4275 
2N4313 
2N4354 
FT4354 
2N4355 
FT4355 
2N4356 
FT4356 
2N4436 
2N4437 
2N4888 
2N4889 
2N4916 
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Type 


2N4917 
2N4944 
2N4945 
2N4946 
SE5001 
SE5002 
SE5003 
SE5006 
SE5025 
2N5040 
FT5040 
2N5041 
FT5041 
2N5042 
2N5055 
2N5126 
2N5127 
2N5128 
2N5129 
2N5130 
2N5131 
2N5132 
2N5133 
2N5134 
2N5135 
2N5136 
2N5137 
2N5138 
2N5139 
2N5140 
2N5141 
2N5142 
2N5143 
2N5242 
2N5243 
SE6001 
SE6002 
SE6020 
SE6020A 
SE6021 
SEGO21A 
SE6022 
SE6023 
SE7015 
SE7016 
SE7017 
SE8012 
SE8040 
SE8540 
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4-142 
4-144 
4-144 
4-144 
4-145 
4-145 
4-145 
4-149 
4-152 
4-154 
4-158 
4-154 
4-158 
4-162 
4-166 
4-170 
4-172 
4-173 
4-173 
4-175 
4-177 
4-178 
4-180 
4-181 
4-183 
4-184 
4-184 
4-185 
4-187 
4-189 
4-19] 
4.193 
4-193 
4-195 
4-195 
4-199 
4-199 
4-200 
4-200 
4-200 
4-200 
4-200 
4-200 
4-204 
4-204 
4-204 
4-206 
4-208 
4-208 


HIGH SPEED SWITCH SELECTION GUIDE 


Optimum Collector Current mA 


4-ii 


Rated , 
Vero 0.1 — 50 10 — 100 100 — 300 300 — 500 500 — 1000 
Volts NPN _ -PNP NPN PNP NPN PNP NPN PNP NPN PNP 
5-6 2N5141 2N5141 | 
2N4257 2N4257 
2N5140 2N5140 
12 2N4274 2N4258 2N4274 2N4258 2N3426 
| 2N4389 2N4389 
2N5055 2N4313 
2N5055 
15 2N4275 ‘2N3646 2N3646 
2N4275 
20-25 2N3638 2N3638 2N3638 2N5242* ~ 2N5242 
2N3638A 2N3638A 2N3638A | 
2N5142, 3 2N5142,3 — 2N5142, 3 
| 2N5242* 2N5242* 
30-45 FT3641* 2N4916 FT3641* 2N5243 FT3641* #2N5243* FT3641 2N5243* 2N5243 
FT3643* 2N4121 FT3643* 2N4916 FT3643* FT3644* _ FT3643 
2N4436 FT3644* 2N4436 2N4121 2N4436 2N3724 
2N4437 2N4437 FT3644* 2N4437 2N4436 
FT3642* FT3642* FT3642* — 2N4437 
FT3642 
46-60 FT3645* FT3722* FT3645* FT3722* FT3645* FT3722* FT3722* 
2N3645 2N3645 2N3645 
*High dissipation epoxy package devices. FT numbers are the high dissipation versions of the corresponding 2N numbers. 
HIGH SPEED SWITCH (EPOXY) NUMERICAL INDEX 
EN706 4-2 2N3638 2N4258 4-114 
EN708 4-2 2N3638A 2N4274 4-118 
EN722 4-6 2N3639 2N4275 4-118 
EN744 4-8 2N3640 2N4313 4-122 
EN914 4-2 2N3641 2N4436 4-134 
~ EN1132 4-6 FT3641 2N4437 4-134 
EN2219 4-22 2N3642 2N4916 4-142 
EN2222 4-22 FT3642 2N4917 4-142 
EN2369A 4-8 2N3643 2N5055 4-166 
EN2894A 4-24 FT3643 2N5128 4-173 
EN2905 4-25 2N3644 2N5129 4-173 
EN2907 4-25 FT3644 2N5134 4-181] 
EN3009 4-33 2N3645 2N5140 | 4-189 
EN3011 4-8 FT3645 2N5141 4-191 
EN3013 4-33 2N3646 2N5142 4.193 
EN3014 4-33 FT3722 2N5143 4-193 
EN3250 4-35 2N4121 2N5242 / 4-195 
EN3502 4-37 2N4257 2N5243 4-195 
EN3504 4-37 


20-30 


40-45 


60 


80 


120 
150 


180 
*High 


010 — 


NPN 


2N5128, 29 
2N5131, 32 
2N5136, 37 


2N3565 
2N3566 


FT3641*, 43* 


2N3691-94 
SE4022 
2N4436, 37 
2N5135 


FT3567*, 69* 


FT3642* 
SE4021 
2N4944, 46 


FT3568* 
SE4020 
2N4945 
SE6020, A* 
SE6022 
SE6021, A* 
SE6023 


SE7015* 
SE7016* 
SE7017* 


GENERAL PURPOSE AMPLIFIER SELECTION GUIDE 


Optimum Collector Current mA 
100 — 


50 
PNP 


2N5139 


2N3638, 38A 
2N4916, 17 
2N5138 
2N4121 


2N4248, 50 
FT3644* 


2N4249 
FT3645* 
FT4354*, 55* 


FT4356* 


2N4888, 89 


10 — 


NPN 


2N5128, 29 
2N5136, 37 


2N3566 


FT3641*, 43* 


2N4436, 37 
2N5135 
SE8040* 


FT3567*, 69* 


FT3642* 
2N4944, 46 


FT3568* 
2N4945 
SE6020, A* 
SE6022 


SE6021, A* 
SE6023 


100 
PNP 


2N5142 


2N3638, 38A 
2N5143 
FT5040* 
SE8540* 


FT3644° 
FT5041* 


FT3645* 
FT4354* 
FT4355* 


FT4356* 


NPN 


2N5128, 29 
2N5136, 37 


2N3566 
FT3641*, 43" 
2N4436, 37 
2N5135 
SE8040* 


FT3567*, 69* 
FT3642* 
2N4944, 46 


FT3568* 
2N4945 
SE6020, A* 
SE6022 


SE6021, A* 
SE6023 


300 
PNP 


2N5142 


2N3638, 38A 
FT5040* 
2N5143 
SE8540* 


FT3644* 
FT5041* 


FT3645* 
FT4354* 
FT4355* 


FT4356* 


300 
NPN 


2N5128, 29 
2N5136, 37 


900 
PNP 


FT3641*,43* FT5040* 


2N4436, 37 
SE8040* 


SE8540* 


FT3567*, 69* FT5041* 


FT3642" 
2N4944, 46 


FT3568* 
2N4945 
SE6020, A* 
SE6022 


SE6021, A* 
SE6023 


dissipation epoxy package devices. FT numbers are the high dissipation versions of the corresponding 2N numbers. 


FT4354* 
FT4355* 


FTA356* 


900 — 


NPN 
2N5136, 37 


SE8040* 


FT3567*, 69* 
2N4944, 46 


FT3568* 


~-2N4945 
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Type 


EN697 
EN718A 
EN722 
EN87/0 
EN871 
EN915 
EN916 
EN930 
EN956 
SE1001 
SE1002 
EN1132 
EN1613 
EN1711 
SE2001 
SE2002 
EN2219 
EN2222 
EN2484 
EN2905 


~ EN2907 


EN3250 
EN3502 
EN3504 
2N3565 
2N3566 
2N3567 
FT3567 
2N3568 
FT3568 
2N3569 
FT3569 
2N3638 
2N3638A 
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4-1 
4-4 
4-6 
4-10 
4-10 
4-12 
4-12 
4.14 
4.4 
4-16 
4-16 
4-6 
4-4 
4-4 
4-21 
4.21 
4.22 
4-22 


4-14 . 


4-25 
4-25 
4-35 
4.37 
4-37 
4-43 
4-45 
4-47 
4-49 
4-47 
4-49 
4-51 
4-49 
4-53 
4.53 


2N3641 
FT3641 
2N3642 
FT3642 
2N3643 
FT3643 
2N3644 
FT3644 
2N3645 
FT3645 
2N3691 
2N3692 
2N3693 
2N3694 
EN3692 
SE4001 
SE4002 
SE4010 
2N4121 
2N4248 
2N4249 
2N4250 
2N4257 
2N4258 
2N4354 
2N4355 
2N4356 
2N4436 
2N4437 
2N4888 
2N4889 
2N4916 
-2N4917 


4-iii 


Type Page No. 


Type 


2N4944 
2N4945 
2N4946 
2N5040 
FT5040 
2N5041 
FT5041 
2N5042 
2N5128 
2N5129 
2N5131 
2N5132 
-2N5133 
2N5135 
2N5136 
2N5137 
2N5138 
2N5139 
2N5142 
2N5143 
SE6001 
SE6002 
SE6020 
SE6020A 
- SE6021 
SE6021A 
SE6022 
SE6023 
‘SE7015 
SE7016 
SE7017 
SE8040 
SE8540 


FT5040" 
SE8540* 


FT5041* 


FT4354* 
FTA355" 


FT4356* 
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4-144 
4-144 
4-144 
4-154 
4.158 
4-154 
4-158 
4-162 
4-173 
4-173 
4-177 
4-178 
4-180 
4-183 
4-184 
4-184 
4-185 
4-187 
4-193 
4-193 
4-199 
4-199 
4-200 
4-200 
4-200 
4-200 
4-200 
4-200 
4-204 
4-204 
4-204 
4-208 
4.208 


100 


200 


250 


Polarity 


NPN 


NPN 
NPN 
NPN 
PNP 


PNP 
NPN 


NPN 
NPN 
NPN 


NPN 


RF/IF AMPLIFIER SELECTION GUIDE 


Device 


SE8012* 
FT3641* 


2N4436 
2N3688 


2N4121 
2N4916 


SE5006 _ 


SE3001 
2N3690 
2N3563 


SE1010 
2N3564 


Power Gain 


dB (min) 
~— :10.8 


@ 


oo NF 


MHz dB (max) 

27 | 

30 

30 

45 

100 6 

100 6 

100 5.5 typ 
200 4 typ 
200 5.5 
200 4 typ 
250 5.5 
250 3.7 typ 


*FT3641 is a high dissipation epoxy package version of 2N3641; SE8012 is a high dissipation epoxy device. 


Type 


EN918 


SE1010 © 


SE3001 
SE3002 
SE3005 
2N3563 
2N3564 
2N3639 
2N3640 
2N3641 


—-FT3641 


Polarity 


PNP 
PNP 


PNP 
NPN 
NPN 


RF/IF OSCILLATOR SELECTION GUIDE 


Device 


2N4916 
2N4121 


2N4258 
SE3002 
SE3005 


OSC P, 


mW (min) 


200 typ 
200 typ 


10 typ 
3.0 


15 


@ 


Ig 


mA 
10 
10 
10 
8.0 
8.0 


MHz 
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— 4-13 
— 4-19 
4-27 
4-27 
4-31 
4-39 
4-4] 
4-5/7 
4-57 
4-61 
4-65 


2N3689 
2N3690 
2N4121 
2N4257 
2N4258 
2N4436 
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2N3642 
FT3642 
2N3643 
FT3643 
2N3688 


Type 


2N4437 
2N4916 
2N4917 
SE5001 
SE5002 
SE5003 
SE5006 
SE5025 
SE5126 
$£9127 


-SE5130 
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4-134 
4-142 
4.142 
4-145 
4-145 
4-145 
4-149 
4-152 
4-170 
4-172 
4-175 


EN697 


NPN GENERAL PURPOSE AMPLIFIER 


DOUBLE DIFFUSED SILICON PLANAR* TRANSISTOR 


e ELECTRICAL REPLACEMENT FOR 2N697 
¢ MEDIUM VOLTAGE - - LV... = 30 V (MIN) 
e MEDIUM GAIN - -h,- = 40-120 AT 150 mA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 & 3) 
at 25°C Ambient Temperature 


Maximum Voltages 


Vero Collector to Base Voltage 
Vero Collector to Emitter Voltage 
Vero Emitter to Base Voltage 


SYMBOL CHARACTERISTIC 


DC Pulse Current Gain (Note 5) 
Base Saturation Voltage 
Collector Saturation Voltage 
High Frequency Current Gain (f = 20 MHz) 
Output Capacitance 
B Collector Cutoff Current 
lepo(100°C) Collector Cutoff Current 
h.. Input Resistance (f = 1.0 kHz) 


| Voltage Feedback Ratio (f = 1.0 kHz) 
| Small Signal Current Gain (f = 1.0 kHz) 


Output Conductance (f = 1.0 kHz) 


NOTES: 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-105) outline 


MAX. 


-325 pia. bah 
Wn p 
—65°C to +125°C ‘ae | 


125°C Maximum | 


3 LEADS 


0.8 Watt 
0.3 Watt 


60 Volts 
30 Volts COLLECTOR 
5.0 Volts 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Package is electrically Non- 
conductive material 
Package weight is 0.66 gram 


TEST CONDITIONS 


|. = 150 mA 
I = 150 mA 


*Planar is a patented Fairchild process. 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 
(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 125°C/Watt (derating factor of 8.0 mW/°C); junction to ambient thermal 


resistance of 333°C/Watt (derating factor of 3.0 mW/°C). 


(4) Rating refers to a high current point where collector to emitter voltage is lowest. 


(5) Pulse Conditions: length = 300us; duty cycle = 1%. 
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-_EN706 - EN708 - EN914 
NPN HIGH SPEED SATURATED SWITCHES 


7 | DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 
FOR TEST CIRCUITS AND ADDITIONAL DESIGN INFORMATION, SEE FAIRCHILD 2N706, 2N708, AND 2N914 DATA SHEETS 


ELECTRICAL REPLACEMENTS FOR 2N706, 2N708 AND 2N 914 


Pi 7 
-@ HIGH SPEED - -T, = 20-ns (max) at 20 mA | PHYSICAL DIMENSIONS 
@ HIGH FREQUENCY - - f, = 300 MHz (min) at 20 mA : In accordance with JEDEC (TO-106) outline 
e LOW CAPACITANCE - - C,,, = 6.0 dB (max) at 5.0 V | 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature | —65°C to +125°C 
Operating Junction Temperature | 125°C 
Lead. Temperature (Soldering, 10 Second Time Limit) 260°C 
_ Maximum Power Dissipation | | : 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.5 Watt 
~ at 25°C Ambient Temperature (Notes 2 and 3) 0.2 Watt 
Maximum Voltages | EN 706 EN 708 EN 914 oo 
Vises Collector to Base Voltage 25V 40V 40V fe > qe eee as ead ae 
VcEo Collector to Emitter Voltage (Note 4) 15V 15V 15V 
Vero Emitter to Base Voltage 3.0V 9.0 V 9.0V 


NOTES: Ali dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrically non-conductive material 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


or. EN706 EN708 | 
| SYMBOL _ CHARACTERISTICS | MIN. MAX. MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 


hee DC Pulse Current Gain (Note 5) | . Vop = 1.0V 
hee(—55°C) DC Pulse Current Gain (Note 5) . | Ie= | Veg = 1.0V 
hee DC Pulse Current Gain (Note 5) | a 4 | Vop = 1.0V 
Hee | DC Pulse Current Gain (Note 5) = Veg = 9.0 V- 
Veg (sat) Collector Saturation Voltage : . ; = I, = 1.0 mA 
| Voz(sat) (—55°C to Collector Saturation Voltage | c=. |, = 0.7 mA 
+-125°C) | | | , 
Vog(sat) (—55°C to Collector Saturation Voltage (Note 6) | = I, = 1.0 mA 
+125°C) | | 
Vog(sat) | Collector Saturation Voltage | | _ 0.70 = I, = 200 mA 
Voe(sat) Base Saturation Voltage 
Vpe(sat) (—55°C) Base Saturation Voltage 
eee Collector Cutoff Current 
a Collector Cutoff Current 
loey(+100°C) Collector Cutoff Current 
lepo(+100°C) Collector Cutoff Current 
rh Base Spreading Resistance (Note 7) 
BV e869 ; Collector to Base Breakdown Voltage 


*Planar is a patented Fairchild process. 
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


EN706 EN708 
SYMBOL CHARACTERISTICS | MIN. MAX. MIN. MAX. MIN. MAX. 
Veg (sust) Collector to Emitter Sustaining Voltage 15 15 
(Notes 4 & 5) 
BV 36 Emitter to Base Breakdown Voltage 3.0 5.0 
Cobo Output Capacitance 6.0 6.0 
Ciro Input Capacitance 
hee High Frequency Current Gain (f = 100 MHz) 2.0 
hee High Frequency Current Gain (f = 100 MHz) 
hee High Frequency Current Gain (f = 100 MHz) 3.0 
Ts Charge Storage Time Constant (Note 8) 60 
Ts Charge Storage Time Constant (Note 9) 25 
Ts Charge Storage Time Constant (Note 10) 
t Turn On Time : 40 
oe Turn On Time 
tote Turn Off Time 78 
| toi Turn Off Time 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


EN914 


6.0 
9.0 


20 


40 


40 


UNITS 


Volts 
Volts 


pF 
pF 


ns 
ns 


ns 
ns 


ns 
ns 


ns 


(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200°C/Watt (derating factor of 5.0 mW/°C); 


junction-to-ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C). 


(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. 
_ (5) Pulse conditions: Length = 300 us; duty cycle = 1%. 
~ (6) Ic = 1.0 mA through 20 mA. 

(7) T> = hie(Real Part) - Measured with GR#1607-A Bridge. 


TEST CONDITIONS 


Io = 30 mA (pulsed) 

IL =0 I_ = 100 vA 
I. =0 Vo, = 10V 
IL=0 Veg = 0.5 V 
I, =10mA Vop = 15V 
I, = 10mA Veg = 10V 
Ip =20mA Vop = 10V 
I, ~10mA Vec= 10V 


lo ~ Ip, ~ Ip) ~~ 10 mA 


lc =~ 10 mA 

I, ~ 3.0 mA - Veg = 2.0 V 
lo ~ 200 mA l,, ~ 40 mA 

Ic ~ 10 mA I, ~ 3.0 mA 
lpn = 1.0 mA 

Ic =~ 200 mA 

Ip, ~ 40 mA I, = 20 mA 


(8) Conditions chosen to make storage time approximately independent of transistor hre, Measurement with Tektronix R plug-in unit. 7s = Ks1n2. 


(9) Measured on sampling scope, PW 400ns. 
(10) Measured on sampling scope, PW 200ns. 
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_EN718A - EN956 - EN1613- EN1711 
NPN GENERAL PURPOSE AMPLIFIERS 


DOUBLE DIFFUSED SILICON PLANAR* TRANSISTORS — 
FOR ADDITIONAL DESIGN INFORMATION SEE FAIRCHILD 2N718A DATA SHEET 


e ELECTRICAL REPLACEMENTS FOR 2N718A, 2N956, 2N1613 AND 2n1711 | Oo | | 
° » HIGH GAIN - - he; = 100-300 at 150 mA | | PHYSICAL DIMENSIONS 


' in accordance with 
hee = 35 (min) at 100 uA 7 JEDEC (TO-105) outline 


| h,. = = 40 (min) at 500 mA 
e HIGH VOLTAGE - - Wego = =40V (min) 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures — 


Storage Temperature | —65°C to +125°C 
Operating Junction Temperature + 125°C Maximum 
| aa | EN718A EN1613 
Maximum Power Dissipation EN956 EN1711 
— Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.6 Watt 0.8 Watt 
at 25°C Ambient Temperature (Notes 2 and 3) 0.22 Watt 0.3 Watt 

Maximum Voltages | 
Vero Collector to Base Voltage 75 Volts 
Vero Collector to Emitter Voltage (Note 4) , 40 Volts 
Veso Emitter to Base Voltage 7.0 Volts 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Package is electrically Non- 
conductive material 
Package weight is 0.66 gram 


EN1613 + EN1711 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


| EN718A EN956 : 
SYMBOL CHARACTERISTICS EN1613  ENI711 ‘UNITS __‘ TEST CONDITIONS 
| MIN. MAX. MIN. MAX. 


PHYSICAL DIMENSIONS 
In accordance with JEDEC (TO-106) outline 


DC Pulse Current Gain (Note 5) Ip = 150 mA V.,=10V 
DC Pulse Current Gain (Note 5) Ik =10mA Vo-=10V 
DC Pulse Current Gain (Note 5) I, = 500 mA V..=10V 
DC Pulse Current Gain (Note 5) Io =10mA VQ-=10V 
DC Current Gain Ik =O.1mA VQ-=10V 
DC Current Gain lo = 0.01 mA Vo- = 10 V 
Base Saturation Voltage : I, =150mA I; =15mA 


(Pulsed, Note 5) 

Collector Saturation Voltage | : I, = 150 mA |, = 15 mA 

(Pulsed, Note 5) 

High Frequency Current Gain lo =30mA Vo-=10V 

(f = 20 MHz) 

Output Capacitance I. =0 Vog = 10V 

Emitter Transition Capacitance lp = 0 Veg = 0.5 V 

NF Noise Figure (Note 6) : Ip =03mA VQ =10V 
Cao Collector Cutoff Current I, =0 Veg = 60V 
Icgo(100°C) Collector Cutoff Current I. =0 Veg = 60V 
BVcRo Collector to Base Breakdown Voltage lp =01mA I, =0 


Collector 
Lead No. 3 


NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrically non-conductive material 


EN718A + EN956 


*Planar is a patented Fairchild process. 


FAIRCHILD 


SEMICONDUCTOR 
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FAIRCHILD TRANSISTORS EN718A ¢ EN956 « EN1613 « EN1711 | 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


EN718A EN956 
SYMBOL CHARACTERISTICS EN1613 EN1711 UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. 


Voeo(sust) Collector to Emitter Sustaining Voltage lc =10mA 
(Notes 4 and 5) (pulsed) 

BV 36 Emitter to Base Breakdown Voltage 

lego Emitter Current 


Input Resistance (f = 1.0 kHz) 
Voltage Feedback Ratio (f = 1.0 kHz) 
Small Signal Current Gain (f = 1.0 kHz) 


Output Conductance (f = 1.0 kHz) 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 125°C/Watt (derating factor of 8.0 mW/°C) for the EN1613 and EN1711; 
for the EN718A and EN956 167°C/Watt (derating factor of 6.0 mW/°C). Junction to ambient thermal resistance of 333°C/Watt (derating factor of 3.0 mW/°C) for the EN1613 and 
EN1711; for the EN718A and EN956 455°C/Watt (derating factor of 2.2mW/°C). 

(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 ys; duty cycle < 2%. 

(6) f = 1000 Hz; Re = 5102; 1.0 Hz bandwidth. 
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PNP GEN 


~ EN722-EN1132 — 
ERAL PURPOSE AMPLIFIERS. 


"DIFFUSED SILICON PLANAR® 


EPITAXIAL TRANSISTORS 


FOR TEST CIRCUITS AND ADDITIONAL DESIGN INFORMATION SEE FAIRCHILD 2N722 DATA SHEET 


e ELECTRICAL REPLACEMENTS FOR 2N722 and 2N1132 


e BREAKDOWN VOLTAGE . . 


FREQUENCY...... Cig mak 


© CAPACITANCE......... 


BV cso = 50V (MIN) 
LVcteo = 35 V (MIN) 


hee = 30-90 @ 150 mA 
+ = 60 MHz (MIN) 
Co, = 45 pF (MAX) 


ABSOLUTE MAXIMUM RATINGS {Note 1] 


Maximum Temperatures 


Storage Temperature 
Operating Junction Temperature 


Lead Temperature (Soldering, 10 second time limit) 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 
at 25°C Free Air Temperature [Notes 2 and 3] 


Maximum Voltages 


Veso 
Veco 


VE BO 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
CHARACTERISTIC , 
DC Pulse Current Gain {Note 5] 


SYMBOL 


hee 
Nee 
Vee (sat) 
Vee (sat) 
Nie 


C.. 
Cre 


Cre 


logo 


leso 


. BV cto 


Collector to Base Voltage 
Collector to Emitter Voltage [Note 4] 
Emitter to Base Voltage 


DC Pulse Current Gain [Note 5] 
Base Saturation Voltage 
Collector Saturation Voltage 
High Frequency Current Gain 
f = 20 MHz) 


Output Capacitance 


Emitter Transition Capacitance 
(for EN722 only) 


Emitter Transition Capacitance 
(for EN1132 only) 


Collector Cutoff Current 


Icso (100°C) Collector Cutoff Current 


Emitter Cutoff Current 
Collector to Base Breakdown 


Voltage 


MIN. 


25 
30 


3.0 


—50 


MAX. UNITS 


—55°C to +125°C 


+125°C Maximum 
+-260°C Maximum 
EN722 EN1132 
0.5 Watt 0.7 Watt 
0.2 Watt 0.3 Watt 
—50 Volts 

—35 Volts 

—5.0 Volts 


TEST CONDITIONS 


le=5.0mA Vee = —10V 

$0 Ic = 150 mA Vee = —10V 
—13 Volts Ic=150mA Is= 15mA 
—15 Volts Ice = 150mA p= 15mA 

Ic =50mA Voe= —3.0V 

45 pF I =.0 Ves = —10V 

100 pF lc = 0 Ves = —0.5V 

80 pF lc = 0 Ves = —0.5V 
1.0 uA |: = Ves = —30V 
100 uA le = 0 Ves = —30V 

100 uA lc = 0 Ves = —5.0V 

Volts lee 
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PHYSICAL DIMENSIONS 


in accordance with JEDEC (TO-105) outline 


NOTES: All dimensions in inches 
Leads are gold-olated kovar 
Package is electrically Non- 
conductive material 
Package weight is 0.66 gram 


EN1132 


PHYSICAL DIMENSIONS 
In accordance with JEDEC (TO-106) outline 


Collector 
Lead No. 3 


Emitter 
Lead No. 1 


FLAT 


NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrically non-conductive material 


EN722 


Planar is a patented Fairchild process. 


— SEMICONDUCTOR. 


. A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION _ 


SYMBOL CHARACTERISTIC 


Vero (sust) Collector to Emitter Sustaining Volts lc = 10 mA 
Voltage (pulsed) 


BV ego Emitter to Base Voltage 
hte Current Transfer Ratio 
Ne Current Transfer Ratio 
hip Input Resistance 

hit Input Resistance 

Heb Voltage Feedback Ratio 
Hep Voltage Feedback Ratio 
Nob Output Conductance 
Nob Output Conductance 


0 100 pA 

—5V 1.0mA f = 1.0 kHz 
—10V le = 5.0mA f = 1.0kHz 
—5V Ie = 1.0mA f = 1.0kHz 
—10V = 5.0mA f = 1.0 kHz 
—5V 1.0mA f = 1.0 kHz 
—10V 5.0mA f = 1.0kHz 
—5V 1.0mA f = 1.0kHz 
—10V lo = 5.0 mA, f = 1.0 kHz 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 143°C/watt (derating factor of 7.0 mW/°C) for the EN1132 and 
200°C /watt (derating factor of 5.0 mW/°C) for the EN722; junction to ambient thermal-resistance of 333°C /watt (derating factor of 3.0 mW/°C) for the EN1132 and 500°C/watt 
(derating factor of 2.0 mW/°C) for the EN722. 


(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 ws; duty cycle = 1%. 


-EN744 - EN2369A - EN3011 
NPN HIGH-SPEED SATURATED SWITCHES 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 
_ FOR TEST CIRCUITS. AND ADDITIONAL DESIGN INFORMATION, SEE FAIRCHILD 2N744, 2N2369A AND 2N3011 DATA SHEETS 


ELECTRICAL REPLACEMENTS FOR 2N744, 2N2369A AND 2N3011 
e HIGH sl - T; = 13 ns (max) at 10 mA 
- ton = 12 ns (max) at 10 mA 
- = tors = 18 ns (max) at 10 mA 
e MEDIUM VOLTAGE - - LVceo = 15 V (min) | 
e MEDIUM GAIN - - hre-= 40 (min) at 10 mA, 0.35 V 
HIGH FREQUENCY - - f; = 500 MHz (min) at 10 mA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures — 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

at 25°C Ambient Temperature (Notes 2 and 3) 


Maximum Voltages EN744 
Veo Collector to Base Voltage 20 Volts 
Voces Collector to Emitter Voltage 
Veto Collector to Emitter Voltage (Note 4) 12 Volts 
Veso Emitter to Base Voltage 5.0 Volts 
Ic DC Collector Current 200 mA 
Ie Collector Current (10 us Pulse) 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


EN744 
SYMBOL CHARACTERISTIC 


Hee DC Current Gain 
hire DC Pulse Current Gain (Note 5) 
hre(—55°C) DC Pulse Current Gain (Note 5) 
hee DC Pulse Current Gain (Note 5) 
hee DC Pulse Current Gain (Note 5) 
hee DC Pulse Current Gain (Note 5) 
Vceo(sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) 
Cobo Output Capacitance 
hie High Frequency Current Gain (f = 100 MHz) 
hte High Frequency Current Gain (f = 100 MHz) 
Charge Storage Time Constant (Note 6) 
Turn On Time (Note 6) 
Turn On Time (Note 6) 
Turn Off Time (Note 6) 
Turn Off Time (Note 6) 
Turn On Time (Note 6) 
Turn Off Time (Note 6) - 


Additional Electrical Characteristics on page 2 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


—65°C to +125°C 


EN2369A 


125°C Maximum 

260°C Maximum 

0.5 Watt 

0.2 Watt 

EN2369A EN3011 

40 Volts 30 Volts 

40 Volts 30 Volts 

15 Volts 12 Volts 

. 4.5 Volts 5.0 Volts 
200 mA 
500 mA 


~EN3011 
MIN. MAX. MIN. MAX. MIN. MAX. UNITS 


Volts Ic = 10 mA 
pF. 


dB 


PHYSICAL DIMENSIONS 
_ In accordance with JEDEC (TO-106) outline 


NOTES: Ati dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram Package 
is electrically non-conductive material 


TEST CONDITIONS © 


lc = 1.0 mA Vee = 0.25V 

Ic =10mA | Voce = 0.35 V. 

lc = 10 mA Vee = 0.35 V | 

lc =10mA Vee = 1.0V 

lc = 30 mA Vee = 0.4 V 

lc = 100 mA Vce = 1.0V 

I =0 

Ves = 5.0 V 
Ic = 10 mA Vee = 10V 
lc = 10mA Vee = 10V 

Ic ~ Ie) = —Ie ~ 10 mA 

Ic ~ 10 mA, Is: ~ 3.0 mA 

Ic = 100 mA ls: ~ 40 mA 

Ic ~ 10 mA Is, ~ 3.0 mA lez =~ —1.5 mA 
Ic = 100 mA Is, ~ 40 mA, lez = —20 mA 
Ic = 30 mA, Is: ~ 3.0 mA 

Ic « 30 mA, Is: ~ Is2 = 3.0 mA 


*Planar is a patented Fairchild process. 


le =0 


(3) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200°C/watt (derating factor of 5.0 mW/°C); 


junction-to-ambient thermal resistance of 500°C/watt (derating factor of 2.0 mW/°C). 


(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 
(5) Pulse Conditions: length < 300 us; duty cycle << 2%. 
(6) Measured on Sampling Scope. PW > 200 ns 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 


4-8 


FAI MIRCHI ILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT PORPORATION 


FAIRCHILD TRANSISTORS EN744 + EN2369A - EN30O11 | 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


EN3011 
MIN. MAX. 


EN744 EN2369A 


UNITS TEST CONDITIONS 


SYMBOL 
Vce(sat) 


Vce(sat) (+100°C) 
Vce(sat) (+85°C) 


Vce(sat) 
Vce(sat) 


Vce(sat) (+100°C) 


Vse(Sat) 


Vse(sat) (—55°C to 
+100°C) 
Vse(sat) (—55°C) 


Vee(sat) 
Vee(Sat) 


Vee(sat) (—55°C) 


Ices 
Ices (+85°C) 


IcBo 


Icso (-+100°C) 
Icex (+100°C) 


leso 


BVeso 
BVEBo 
BV cso 
BVces 


CHARACTERISTIC 


Collector Saturation Voltage 
Collector Saturation Voltage 
Collector Saturation Voltage 
Collector Saturation Voltage 
Collector Saturation Voltage 
Collector Saturation Voltage 
Base Saturation Voltage 

Base Saturation Voltage 


Base Saturation Voltage 

Base Saturation Voltage 

Base Saturation Voltage 

Base Saturation Voltage 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Emitter Cutoff Current 

Emitter to Base Breakdown Voltage 
Emitter to Base Breakdown Voltage 
Collector to Base Breakdown Voltage 
Collector to Emitter Breakdown Voltage 


MIN. MAX. 


1.0 
0.65 0.85 


MIN. MAX. 


0.7 
0.59 


Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 


Volts 
Volts 


lc =10mA 
lc=10mA 
lc =10mA 
lc = 30 mA 
lc = 100 mA 
lc = 100 mA 
lc=10mA 
Ic =10mA 


lc =10mA 
lc = 30 mA 
lc = 100 mA 
lc = 100 mA 
Vce = 20 V 
Vce = 20V 
lI: =0 

le = 0 

Vee = 10V 
Ic =0 

le = 10 uA 
le = 100 wA 
lc = 10 yA 
lc = 10yA 


ls = 1.0 mA 
ls = 1.0mA 
ls = 1.0 mA 
ls = 3.0 mA 
ls = 10 mA 
ls = 10 mA 
ls = 1.0 mA 
ls = 1.0 mA 


ls = 1.0 mA 
ls = 3.0 mA 
ls = 1O mA 
ls = 10 mA 
Vee = 0 

Vee = 0 

Vcs = 20 V 

Vcs = 20 V 

Vee = 0.35 V 
Ves = 5.0 V 

lc = 0 

lc = 0 

le = 0 

Vee = 0 


¢ ELECTRICAL REPLACEMENTS FOR 2N870 AND 2N871 
e HIGH VOLTAGE - - LVc¢o = 60 V (MIN) 
¢ HIGH GAIN - - h,; = 100-300 AT 150 mA 


- ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 


Maximum Power Dissipation 


_EN870 + EN871 
NPN GENERAL PURPOSE AMPLIFIERS 


DOUBLE DIFFUSED SILICON PLANAR* TRANSISTORS | 
FOR TEST CIRCUITS AND ADDITIONAL DESIGN INFORMATION SEE FAIRCHILD 2N870 DATA SHEET | 


—65° to +125°C 
125°C Maximum 


PHYSICAL DIMENSIONS 
In accordance with JEDEC (TO-106) outline 


222 | 
192 


as 


mal 
3 LEADS — | 
019 pies 


—t 


.900 MIN. 


240 
MAX. 


Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.6 Watt 016 
| | at 25°C Ambient Temperature (Notes 2 and 3) 0.22 Watt 
_ Maximum Voltages os 100, 
~Veso Collector to Base Voltage 100 Volts 050 plead No: 2 
Vero Collector to Emitter Voltage (Note 4) 60 Volts Emitter | Collector 
7.0 Volts Lead No. 3 


Vego Emitter to Base Voltage 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram Package 
is electrically non-conductive material 


a EN870 EN871 . 
SYMBOL “CHARACTERISTIC | MIN MAX. MIN. MAX. UNITS TEST CONDITIONS 


hee DC Pulse Current Gain (Note 5) 40 120 100 300 lp =150mA VQ = 10V 
ce DC Pulse Current Gain (Note 5) 35 lc =10mA Vg = 10V 
hee(—55°C) DC Pulse Current Gain (Note 5) 6-20 IL=10mA VQ-=10V 
hee DC Current Gain 20 ~  lo=O1mA VQ-=10V 
Vpe(sat) -—>—- Base Saturation Voltage 0.9 0.9 Volts Il, =50mA 1,=5.0mA 
Vo, (sat) Collector Saturation Voltage 1.2 1.2 Volts Il, =50mA 1,=5.0mA 
Vp (sat) Base Saturation Voltage 1.3 1.3 Volts I. =150mA 1,=15mA 
Vo, (sat) Collector Saturation Voltage 5.0 5.0 Volts l,=150mA 1,=15mA 
hye High Frequency Current Gain 25 3.0 lc =30mA Vp =10V 
(f = 20 MHz) | 
Cobo Output Capacitance 20 20 pF I. =0 Veg = 10V 
Cre Emitter Transition Capacitance 85 85 pF IL =0 Vig = 0.5V 
logo Collector Cutoff Current 100 100 nA I. =0 Vox = 75V 
logo(100°C) —Colllector Cutoff Current 15 15 uA |. =0 Vog = 75V 
BVa26 Collector to Base Breakdown Voltage 100 100 Volts I, =0 I. = 0.1 mA 
Vero (sust) Collector to Emitter Sustaining 60 60 Volts I, = 30 mA I, =0 
Voltage (Note 4) (pulsed) | 
BV i 86 Emitter to Base Breakdown Voltage 7.0 7.0 Volts IL=0 |. = 0.1 mA 
lego Emitter Cutoff Current 50 50 nA IL =0 Veg = 5.0 V 
Ay, Input Resistance (f = 1.0 kHz) 20 30 20 30 Q Ic=10mA VQ, =5.0V 
hip Input Resistance (f = 1.0 kHz) 4.0 8.0 4.0 8.0 2. IL =5.0mA Vo,=10V 


*Planar is a patented Fairchild process. 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD TRANSISTORS EN8/0 + EN87/1 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


EN871 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 


Output Conductance (f = 1.0 kHz) 
Output Conductance (f = 1.0 kHz) 


Voltage Feedback Ratio (f= 1.0 kHz) 
Voltage Feedback Ratio (f= 1.0 kHz) 
Small Signal Current Gain (f = 1.0 kHz) 
Small Signal Current Gain (f = 1.0 kHz) 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. ~ 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. | 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 167°C/Watt (derating factor of 8.0 mW/°C); junction to ambient thermal 
resistance of 455°C/Watt (derating factor of 2.2 mW/°C). . 

(4) These ratings refer to a high current point where collector to emitter voltage is lowest. . 

(5) Pulse Conditions: length = 300 ws; duty cycle = 1%. 


-ENQ15 - - EN916 © 
NPN HIGH FREQU ENCY AMPLIFIERS AND OSCILLATORS 


DIFFUSED SILICON PLANAR* TRANSISTORS 


FOR TEST CIRCUITS AND ADDITIONAL DESIGN INFORMATION SEE FAIRCHILD 2N915 DATA SHEET 


ELECTRICAL REPLACEMENTS FOR 2N915 AND 2N916 | PHYSICAL DIMENSIONS 


® 
e HIGH VOLTAGE - - LV... = 50 V (min.) | | In accordance with JEDEC (T0-106) outline 
° HIGH GAIN - -h,, = 50 —200 AT 10 mA : | 


LOW CAPACITANCE - - C.4. — 3.5 pF (max.) AT 10 V 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature —65°C to +125°C 

Operating Junction Temperature 125°C Maximum 

Lead Temperature (Soldering, 10 Second Time Limit) | 260°C Maximum 

’ Maximum Power Dissipation | ; 

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.5 Watts Emitter | Collector 

at 25°C Ambient Temperature (Notes 2 and 3) 0.2 Watts Lead No. 1 ° Lead No. 3 
Maximum Voltages | EN915 EN916 

Vero Collector to Base Voltage 70 Volts 45 Volts 

Vero Collector to Emitter Voltage (Note 4) 90 Volts (25 Volts 

Veso Emitter to Base Voltage 9.0 Volts 9.0 Volts 


NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrically non-conductive material 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


EN916 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 


hee DC Pulse Current Gain (Note 5) 

h,; DC Pulse Current Gain (Note 5) : 

Vp (sat) Base Saturation Voltage Volts 

Veg (sat) Collector Saturation Voltage : , 

High Frequency Current Gain (f = 100 MHz) 

Output Capacitance 

abe Output Capacitance 
Ci0 Input Capacitance 
CRO Collector Cutoff Current 

acai C) Collector Cutoff Current 
Collector Cutoff Current 

Ip (100° C) Collector Cutoff Current 

BVcR6 Collector to Base Breakdown Voltage 

BVcR6 Collector to Base Breakdown Voltage 

Voeo(sust) Collector to Emitter Sustaining Voltage 
Base to Emitter Breakdown Voltage 
Collector-Base Time Constant (f = 40 MHz) 
Small Signal Current Gain (f = 1.0 kHz) 
Small Signal Current Gain (f = 1.0 kHz) 
Input Resistance (f = 1.0 kHz) 0. : kQ 
Input Resistance (f = 1.0 kHz) : : kQ 
Output Conductance (f = 1.0 kHz) yzmho Ic =1.0 mA 
Output Conductance (f = 1.0 kHz) umho =6.1, = 5.0 mA 


*Planar is a patented Fairchild process. 


fe 
obo 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/Watt (derating factor of 5.0 mW/°C); junction to ambient 
thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C). 

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. 

(5) Pulse conditions: Length = 300 us; duty cycle = 1%. 
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EN918 
NPN ULTRA-HIGH FREQUENCY OSCILLATOR AND AMPLIFIER 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 
FOR POWER GAIN AND POWER OUTPUT TEST CIRCUITS AND ADDITIONAL DESIGN INFORMATION SEE FAIRCHILD 2N918 DATA SHEET 


e ELECTRICAL REPLACEMENT FOR 2N918 PHYSICAL DIMENSIONS 


e HIGH GAIN --G,, = 15 dB (min.) AT 200 MHz In accordance with JEDEC (TO-106) outline 
-- P, = 30 mW (min.) AT 500 MHz fa. - 

e LOW CAPACITANCE - -C.,, = 1.7 pF (max.) AT 10 V 

e LOW NOISE - - NF = 6.0 dB (max.) AT 60 MHz 2 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


TT. 


Maximum Temperatures | a ON: 
Storage Temperature —65°C to +125°C O19 Diy, | | | { 
Operating Junction Temperature +125°C Maximum si 
Lead Temperature (Soldering, 10 Second Time Limit) +260°C Maximum 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.5 Watt 

at 25°C Ambient Temperature (Notes 2 and 3) 0.2 Watt 

Maximum Voltages and Current 
Vero Collector to Base Voltage 30 Volts 
Vero Collector to Emitter Voltage (Note 4) 15 Volts 
Veo Emitter to Base Voltage 3.0 Volts 
p Collector Current 50 mA Te Oral eeis alt clus inteadreateeee 


Package weight is 0.31 gram Package 
is electrically non-conductive material 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL TEST CONDITIONS 


DC Current Gain 
Base Saturation Voltage 
Collector Saturation Voltage 
Common-Base, Open-Circuit Output Capacitance 
Common-Base, Open-Circuit Output Capacitance 
Input Capacitance 
logo Collector Cutoff Current 
logo (100 °C) Collector Cutoff Current 
h High Frequency Current Gain (f = 100 MHz) 
Available Power Gain (neutralized) (f = 200 MHz) 
Power Output f — 500 MHz) 
Collector Efficiency (f = 500 MHz) 
Noise Figure (f = 60 MHz; R, = 400 ©) 
Voeo(sust) Collector to Emitter Sustaining Voltage (Note 4) 
BVa80 Collector to Base Breakdown Voltage 
BV 85 Emitter to Base Breakdown Voltage 


fe 


*Planar is a patented Fairchild process. 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 500°C/Watt (derating factor of 5.0 mW/°C) Junction to ambient thermal 
resistance of 500°C /Watt (derating factor of 2.0 mW/°C). 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. 
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EN930 - EN2484 
NPN LOW LEVEL, LOW NOISE 


| DOUBLE DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 
FOR TEST CIRCUITS AND ADDITIONAL DESIGN INFORMATION SEE FAIRCHILD 2N2484 DATA SHEET 


ELECTRICAL REPLACEMENT FOR 2N930 AND 2N2484 
HIGH GAIN - -h,. = 250 (MIN) AT 1.0 mA 
hee = 800 (MAX) AT 10 mA 
hee = 100-500 AT 10 yA 
HIGH BREAKDOWN VOLTAGE - - LV... = 60 V (MIN) 
LOW NOISE - - NF = 2.0 dB (MAX) AT 10 kHz 
NF = 10 dB (MAX) AT 100 Hz 


PHYSICAL DIMENSIONS 
In accordance with JEDEC (TO-106) outline 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature —65°C to +125°C 


Operating Junction Temperature 125°C Maximum 
Lead Temperature (Soldering, 10 second time limit) 260°C Maximum 
Maximum Power Dissipation _ 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.5 Watt 
25°C Ambient Temperature (Notes 2 and 3) 0.2 Watt 
Maximum Voltages EN930 EN2484 
Vero Collector to Base Voltage 45 Volts 60 Volts 
Vero Collector to Emitter Voltage (Note 4) 45 Volts 60 Volts 
Veso Emitter to Base Voltage 9.0 Volts 6.0 Volts 
lo | Collector Current 30 mA 90 mA Boe al eed cider ea cases from case 


Package weight is 0.31 gram Package 
is electrically non-conductive material 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


_ | EN930 EN2484 

SYMBOL CHARACTERISTICS MIN. MAX. MIN. MAX. TEST CONDITIONS 
hee DC Pulse Current Gain (Note 5) | 600 800 I, = 10 mA Veg = 5.0 V 
hee DC Current Gain 250 I, = 10mA Veep = 5.0V 
hee DC Current Gain 150 200 Ic = 500 wA Vop = 9.0 V 
Hee DC Current Gain | 175 Ic = 100 wA Veg = 5.0 V 
hee DC Current Gain 100 300 100 500 5 = 10 yA Veg = 5.0 V 

c : DC Current Gain 30 Ig =1.0yHA Vere = 5.0 V 
he-(—55°C) = DC Current Gain 20 20 le =10yA Veg = 5.0 V 
Vez Base-Emitter Voltage (Note 5) 0.6 1.0 Volts IL =10mA = 1,=0.5mA 
Vee(on) Base-Emitter On Voltage 0.5 0.7 Volts Ic = 100 vA Veg = 9.0 V 
Voe(sat) Collector Saturation Voltage (Note 5) 1.0 Volts Ic =10mA I, = 0.5 mA 
Vog(sat) Collector Saturation Voltage 35 Volts Ic = 1.0 mA I, = 0.1 mA. 

fe _ High Frequency Current Gain (f = 5.0 MHz) 3.0 Ic = 50 wA Veg = 5.0 V 
hee High Frequency Current Gain (f = 30 MHz) 1.0 2.0 Ic = 500 vA Veg = 9.0 V 
he. Small Signal Current Gain (f = 1.0 kHz) 150 600 150 900 Ic =1.0mA Veg = 9.0 V 
hi Input Resistance (f = 1.0 kHz) 2 32 25 = = 32 2 Ic = 1.0 mA Veg = 9.0V 
Hop Output Conductance (f = 1.0 kHz) | 1.0 pmho Ic = 1.0 mA Veg = 9.0 V 
ho - Voltage Feedback Ratio (f = 1.0 kHz) 600 x10~° lc =1.0mA Veg = 9.0 V 
hi. Input Resistance (f = 1.0 kHz) 3.5 24 kQ Ic =1.0mA Veg = 5.0 V 
hoe - Output Conductance (f = 1.0 kHz) 40 emhos Ic=1.0mA Veg = 5.0 V 
hee Voltage Feedback Ratio 800 x10~° Ic = 1.0 mA Veg = 5.0V 
loro Collector-Base Cutoff Current 50 530 nA I. =0 Vop = 45V 
lego (100°C) Collector Cutoff Current 10 LA I. =0 Veg = 45 V 
CES Collector-Emitter Cutoff Current 90 nA Vogp = 45V Veg = 0 
loes(100°C) Collector-Emitter Cutoff Current 10 A Vop = 45V Veg = 0 


*Planar is a patented Fairchild process 
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____ FAIRCHILD TRANSISTORS EN930 + EN2484 7 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
EN930 


SYMBOL 


lego 
IcEO 


Vero (sust) 


BV E86 
VeBo 
Veso 


NF 
NF 


NF 


NOTES: 


CHARACTERISTICS 


Emitter-Base Cutoff Current 
Collector-Emitter Cutoff Current 
Output Capacitance 
Emitter Transition Capacitance 
Collector to Emitter Sustaining Voltage (Notes 4 and 5) 
Emitter to Base Breakdown Voltage 
Emitter to Base Breakdown Voltage 
Collector to Base Breakdown Voltage 
Wide Band Noise Figure 
(BW = 15.7 kHz; 3dB pts at 10 Hz and 10 kHz) 
Narrow Band Noise Figure (f = 1.0 kHz) 


Narrow Band Noise Figure (f = 10 kHz) 


Narrow Band Noise Figure (f = 100 Hz) 


MIN. MAX. MIN. MAX. 


90 
90 
8.0 


EN2484 


50 
90 


6.0. 


6.0 


TEST CONDITIONS 


I. = 10 pA 
R, = 10k2 
IC = 10 uA 
R, = 10k 2 
IC = 10 pA 
R, = 10k 


Vig = 9.0V 
Veg = 9.0 V 
Vox = 5.0 V 
Veg =0.5V 
I, =0 

|. =10 BA 

I. = 10 yA 

I, =0 

Vop = 5.0 V 


Pwr. BW = 200 Hz 


Veg = 5.0V 


Pwr. BW — 2.0 kHz 


Vee = 5.0V 


Pwr. BW — 20 Hz 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/Watt (derating factor of 5.0 mW/°C); 
junction to ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C). 

(4) These ratings refer to a high-current point where collector to emitter voltage is lowest. | 

(5) Pulse conditions: Length — 300 ws; duty cycle = 1%. 


SE1001 - SE1002 
NPN AM/FM TYPE 


‘DIFFUSED SILICON PLANAR TRANSISTORS 


The SE 1001 and SE 1002 are NPN silicon PLANAR. transistors designed specifically for A.M.-F.M. receiver applica- Le aa 
PHYSICAL DIMENSIONS 

tions. They feature high power gain, high beta, and low collector cutoff current in a solid package designed to give Epoxy package 

maximum mechanical support to the transistor me 


ABSOLUTE MAXIMUM RATINGS. INote 11 . 


Maximum: Temperatures 
- Operating Junction Temperature 125°C Maximum 


Storage Temperature igs —55°C to +125°C 
‘Soldering: Temperature (10sec time limit) 260°C Maximum 
Maximum Power Dissipation ~ | 7 
Total Dissipation at 25°C Case Taaperatine {Note 2] 0.5 Watt 
at 65°C Case Temperature [Note 2] 0.3 Watt 
at 25°C Ambient Temperature [Note 2] 0.2 Watt 
Maximum Voltages 
Veso _— Collector to Base Voltage | 45 Volts 
Vceo Collector to Emitter Voltage {Note 3] 45 Volts 
Veso Emitter to Base Voltage 4.0 Volts BS TIS Scat dui tote 


Package weight is 0.31 gram. Package 
is electrically non-conductive material 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


SYMBOL CHARACTERISTIC _ SE 1001 SE 1002 UNITS TEST CONDITIONS 


Min. Typ. Max. Min. Typ. Max. 


Nee DC Pulse Current Gain [Note 4] 


, lcBo 


leo (65°C) 


BV cso 
Vceo (sust) 


BVe8o 
hte 


NOTES: 


Collector Cutoff Current 
Collector Cutoff Current 
Output Capacitance 

Spot Noise Figure [Note 5] 


Available Power Gain (neutralized) 
(f = 10.7 mc 


Available Power Gain (neutralized) 
(f = 455 kc) 


Conversion Gain {f = 108 mc to 10.7 mc) 
Collector to Base Breakdown Voltage 


Collector to Emitter Sustaining Voltage 
[Note 3] 


Emitter to Base Breakdown Voltage 


High Frequency Current Gain 
(f = 100 mc) 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200°C/watt (derating factor of 5.0 mW/°C); 
_ junction-to-ambient thermal resistance of 500°C/watt (derating factor of 2.0 m¥//°C). 
(3) Rating refers to a high-current point where collector-to-emitter voltage is Icwest. 
(4) Pulse Conditions: length = 300 ywsec; duty cycle = 1%. 
(5) f = 1.0 mc; R, = 3002. 

- Reference: Gertzis, S. and Basselaers, R.— Characterization of R.F. Transistors for AM/FM Radio Applications. IRE, PGBTR, Trans., Nov. 1962. 
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lc =10mA Vee = 10V 
l= 0 Ves = 30V 
ll =0 Ves = 30V 
k= 0 Ves = 10V 
lc = 3.0mMA Vee = 10V 
le = 7.0mA Vee = 10V 


le = 3.0mA Va = 10V 


le = 7.0mA Vee = 10V 

ll =O0.1mA i =0 

l=10mA 1=0 
(pulsed) 

k=O1mA Ic =0 

le = 10mA Vee = 15V 
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INPUT ADMITTANCE - mmho 


tet 


Yie ~ INPUT ADMITTANCE - mmho 


~ REVERSE TRANSFER ADMITTANCE - mmho 


Yre 


Ye ~ FORWARD TRANSFER ADMITTANCE - mmho 


TYPICAL SMALL SIGNAL COMMON EMITTER ‘‘Y’’ PARAMETERS 


FORWARD TRANSFER ADMITTANCE 
VERSUS FREQUENCY— 
OUTPUT SHORT CIRCUIT 


INPUT ADMITTANCE VERSUS 
FREQUENCY—OUTPUT SHORT CIRCUIT 


05 l 2 5 
f - FREQUENCY - mc 


INPUT ADMITTANCE VERSUS 


COLLECTOR CURRENT— 
OUTPUT SHORT CIRCUIT 


Pert Ts 
CCC 
CCP eee 

ZZ 


pt NAAT 
pt WAI 


7 f/ 
aaa 
0% 2 4 6 8 10 


ie ~ COLLECTOR CURRENT - mA 


FORWARD TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT— 
OUTPUT SHORT CIRCUIT 


Ig - COLLECTOR CURRENT - mA 


REVERSE TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT— 
INPUT SHORT CIRCUIT __ 


dO 
ee eal is 
at 

ee Ce ed Ol 
PERE 
Pf tiome TT tT Tt 
se 


2 a: eee ae 8 
le 7 COLLECTOR CURRENT - mA 


- OUTPUT ADMITTANCE - mmho 


Yoe 


- OUTPUT ADMITTANCE - mmho 


Yoe 


OUTPUT ADMITTANCE VERSUS 
FREQUENCY—INPUT SHORT CIRCUIT 


fem | 
PUT 
i TY 
I | Ay 
LET At 
Baal 


0 
01 0.2 05 1 2 2 10 2 
f - FREQUENCY - mc 


OUTPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT— 
INPUT SHORT CIRCUIT 


\ 
[ee eee i ei 
sti | | LA 


Ice ~ COLLECTOR CURRENT - mA 


- FORWARD TRANSFER ADMITTANCE - mmho 


fe 


Yre 7 REVERSE TRANSFER ADMITTANCE - mmho 


f - FREQUENCY - mc 


REVERSE TRANSFER ADMITTANCE 
VERSUS FREQUENCY— 
INPUT SHORT CIRCUIT 


f - FREQUENCY - mc 


1.6 MC TO 455 KC AUTODYNE CONVERSION GAIN TEST CIRCUIT 


Ic = 2.0-3.0 mA 


ADJUST FOR 3 mA I, 


Voce = 10V 


50 2 
OUTPUT 


TYPICAL GAIN = 42 db 


Miller Coil Form 

Miller Slug #30-106 Core 
Primary...6 T #28 enameled wire 
Secondary ... 28 T #36 enameled wire 


Miller Coil Form 
Miller Core #30-106 


4 Turns 

#28 Enameled 
Wire 60 Tur 

11% Turns 

- #28 Enameled 

Wire 


Miller 442032 455 KC Transformer 
Center Core only 


T 


—_h 


T 


NO 


ns ; 
#£36 Enameled Wire 


T 


ww 
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~ FAIRCHILD TRANSISTORS—TYPES SE1001 AND SE1002 


- 108 MC TO 10.7 MC CONVERSION GAIN TEST CIRCUIT 
We = TOMA Vee = TON 


10.7. mc 


“Vee 
ADJUST FORT mA 1, 


L.O. = 118.7 mc 


TYPICAL CONVERSION GAIN = 20 db 


T1 2.5 turns #16 tinned copper wire tapped 2 
turns from Gnd. Coil dia. 36” (inside dia.). 


T2 4 turns #16 tinned copper wire tapped 34 
turn from Gnd. and 114 turns from Gnd. 
Coil dia. 44” (inside dia.). 
73 Miller Coil Form 
Miller Core #30-106 
Primary... 10 turns #36 enameled wire. 
Secondary... 114 turns #28 enameled wire. 


NEUTRALIZED A.M. R.F. AMPLIFIER TEST CIRCUIT 
Vee = 10V 


I, = 3.0 mA 


2-804 502 
OUTPUT 


= O 
BV +10V 
ADJUST FOR 3 mA |, 


TYPICAL GAIN = 46 db 


T1 28 T #36 Nyclad Secondary 
6 T #28 Nyclad Primary 
Miller ##80-106 Core 
T2 120 T #40 S.S. Enl. Primary 
40 T #40 S.S. Enl. Neut. Sec. 
7 T #28 Nyclad Output Sec., wave wound 
Bifilar with cold end of Primary. 


3 SOQOUTPUT 
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10.7 MC NEUTRALIZED POWER GAIN TEST CIRCUIT. 


Ic = 7.0 mA | Ve. = 10V 
1-10 pf 
h 12 
509 pec! ¢ © output 
40.7 me 620 pf 
ee sg! 01 
2.4K TT < ST = 
ol 120 ph 
| | TY pm 
: ; ve. Ao Ot 


ADJUST FOR 7 mA lL. 


TYPICAL GAIN = 32 db 


T1 Miller Coil Form 
Miller Core #30-106 
4 turns #28 enameled wire tapped 1.5 turns from Gnd. 


T2 Miller Coil Form ~ 
Miller Core #30-106 ; 
Primary... 10 turns #36 enameled wire. 
Neut. Sec....5 turns #36 enameied wire (Bifilar). | 
Output Sec... . 1.33 turns #28 enameled wire (Overwind). 


455 KC NEUTRALIZED A.M. |.F. AMPLIFIER TEST CIRCUIT 
Vee = 10V 


2002 


lo = 3.0 mA 


O +10V 


7] 
502 INPUT 


O 
-20V 
ADJUST FOR 3 mA Ie 


TYPICAL GAIN = 55 db 


Ti 13 T Primary #26 Nyclad 
54 T Secondary #36 Nyclad 
.043 mh 


72 Miller Min. |.F, Transformer #2032. | 


Miller #30-106 Core 


SE 1010 


NPN LOW-NOISE RF AMPLIFIER 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 


GENERAL DESCRIPTION - The SE1010 is an NPN silicon PLANAR transistor designed specifically 
for AM receiver applications. It features high power gain, low noise, andlowcollector cutoff cur- 


rent in a solid package designed to give maximum mechanical support to the transistor chip. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 
-55°C to +125°C 


125°C Maximum 
260°C Maximum 


Storage Temperature 
Operating Junction Temperature 


Lead Temperature (Soldering, 10 sec time limit) 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature (Note 2) 0.5 Watt 
at 65°C Case Temperature (Note 2) 0.3 Watt 
at 25°C Ambient Temperature (Note 2) 0.2 Watt 


Maximum Voltages 


Vepo Collector to Base Voltage 30 Volts 
VoKro Collector to Emitter Voltage (Note 3) 15 Volts 
VEBO Emitter to Base Voltage | 4.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Symbol Characteristic Min Typ Max Units 
her DC Pulse Current Gain (Note 4) 20 35 
Vogp lsat) Collector Saturation Voltage 0.3 Volts 
Vop(sat) Base Saturation Voltage 0.97 Volts 
loRo BOLECLOE Cutoff Current 20 nA 
Topo (65°C) Collector Cutoff Current 500 nA 
BVano Collector to Base Breakdown Voltage 30 Volts 
BV EBD Emitter to Base Breakdown Voltage 4.0 Volts 
Vero lsust) Collector to Emitter Sustaining Voltage 15 Volts 
(Notes 3 and 4) 
hea High Frequency Current Gain 2.0 
(f = 100 MHz) 
Cob | Output Capacitance . 3.5 pF 
NF Noise Figure (Note 5) Set «Oy 5 dB 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


Lead No. 1 


<i oe 
Pee aro te & 
98) 


= — ret ped 
O° GB: Ones 
Ww 


PHYSICAL DIMENSIONS 
in accordance with JEDEC (TO-106) outline 


| | | 500 MIN. 
3 LEADS — 
oon II 


016 
Base 
.050 —Lead No. 2 
Emitter Collector 
Lead No. 3 


FLAT 


NOTES: All dimensions in inches 
Ail leads electrically isolated from case 
Package weight is 0.31 gram Package 
is electrically non-conductive material 


Test Conditions 


= 2.0 mA Vor = 10 V 

= 10 mA I, = 1.0 mA 

= 10 mA I, = 1.0 mA 

= 15 V I, = 0 

= 15 V In = 0 

= 0.1 mA in = 0 

= 0.1 mA In = 0 

= 10 mA I, = 0 

= 2.0 mA Vor = 10 V 
cB 10 V I, = 9 

= 2.0 mA Vor = 10 V 


* Planar is a patented Fairchild process. 


(2) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/watt (derating factor of 5.0 alae C); junction to 


ambient thermal resistance of 500°C/watt (derating factor of 2.0 mW/°C). 
(3) Rating refers-to a high current point where collector to emitter voltage is lowest. 
(4) Pulse Conditions: length = 300 psec; duty cycle = 1%. 


(5) f = 1.0 MHz Rg = 509. 
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- DC PULSE CURRENT GAIN | 


- TYPICAL ELECTRICAL CHARACTERISTICS 


INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 


0.5 1.05 50 100 


REVERSE BIAS VOLTAGE - VOLTS 


DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


0.5 1.0 


2.0 
Ic - COLLECTOR CURRENT - mA 


CONTOURS OF SPOT NOISE FIGURE 


NORMALIZED COLLECTOR CUTOFF 
CURRENT VERSUS 
AMBIENT TEMPERATURE 
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FIG. 1. R-F STAGE FOR MOBILE RADIO 


+012V 


8200pF 
MIXER 
180pF 
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I¢ - COLLECTOR CURRENT - mA 


- MAXIMUM 
POWER DISSIPATION 
VERSUS TEMPERATURE 


Nt 


200 


MAXIMUM POWER DISSIPATION-mW 


75 
sd AMBIENT TEMPERATURE-°C 


100 


The problem of high SNR with low cross modula- | 
tion is alleviated with the SE1010 in r-f stages. 
Noise figure remains satisfactory even when the 
input inductance is tapped at avery low-impedance 
point. Cross modulation is reduced because of 
the very low-level signal appliedto the transistor 
base. The circuit shown in Fig. 1 demonstrated 
a NF of 5dB with 3mA collector current, 31dB 
gain, and 1% cross modulation with 100 y.V desired 
input signal at 1 MHz and 23 mV undesired input 
signal at 1.04MHz. | 


SE2001 - SE2002 
NPN GENERAL PURPOSES 


DIFFUSED SILICON PLANAR*TRANSISTORS 


GENERAL DESCRIPTION - The Fairchild SE2001 and SE2002 are NPN silicon PLANAR 
transistors in a solid package designed togive maximum mechanical supportto thetran- PHYSICAL DIMENSIONS 
sistor chip. They are designed for use in audio and video amplifiers, sync circuits, Epoxy package 


stereo multiplex, and audio pre-amplifiers. 


ABSOLUTE MAXIMUM RATINGS [ Note 1] 


Maximum Temperatures 


Storage Temperature -55°C to +125°C 
Operating Junction Temperature 125°C Maximum 
Soldering Temperature (10 sec time limit) 260°C Maximum 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature [ Note 2 ] 0.5 Watt 
at 65°C Case Temperature [ Note 2] 0.3 Watt 
at 25°C Ambient Temperature [ Note 2] 0.2 Watt 
Maximum Voltages 
Vopo Collector to Base Voltage 35 Volts as, A Tends acta late from case 
Voro Collector to Emitter Voltage [ Note 3] . 20 Volts per Ge Te Vecn cnt wearers te 
VEBO Emitter to Base Voltage 4.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic Test Conditions 


< 
S, 
fy 


DC Pulse Current Gain [ Note 4] $E2001 
DC Pulse Current Gain [ Note 4] $E2002 
h High Frequency Current Gain (f=100 MHz) 


fe 
Vor (sat) Collector Saturation Voltage 


Q 
es) 


<j 
QD 
es 


Vp x (Sat) Base Saturation Voltage 
IGRO Collector Cutoff Current 
IaRo (65°C) Collector Cutoff Current 


Output Capacitance 


ee eee 
aoe 
ts 


<< 
a 
bo 


ce Ie ce cn ee cee ces BO ce | 
Ss 


OQuwfFwmaqaaana 


om 
wo 


VoKo 4st) Collector to Emitter Sustaining Voltage 10 mA 
[Notes 3 and 4] (pulsed) 


BVcRo Collector to Base Breakdown Voltage } 0.1 mA 
BV 


EBO Emitter to Base Breakdown Voltage A, — «0 


* Planar is a patented Fairchild process. 
NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


(2) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200°C /Watt (derating factor of 5.0mW/°C); 
junction-to-ambient thermal resistance of 500°C /Watt (derating factor of 2.0mW/°C). 


(3) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 


(4) Pulse Conditions: length = 300 psec; duty cycle = 1%. 
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_—EN2219 - EN2222 


NPN GENERAL PURPOSE AMPLIFIERS AND SWITCHES. 


DOUBLE DIFFUSED SILICON PLANAR® EPITAXIAL TRANSISTORS 
FOR TEST CIRCUITS ADDITIONAL DESIGN INFORMATION SEE FAIRCHILD 2N3299 DATA SHEET 


ELECTRICAL REPLACEMENTS FOR 2N2219 AND 2N2222 
HIGH GAIN - - h.- = 100-300 AT 150 mA 
hee = 35 (MIN) AT 100 uA 
he; = 30 (MIN) AT 500 mA 
MEDIUM VOLTAGE - - LVc.. = 30 V (MIN) 
e HIGH FREQUENCY - - f, = 250 MHz (MIN) AT 20 mA 
¢ LOW SATURATION VOLTAGE - - V..-(sat) = 0.4 V(MAX) AT 150 mA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures _ 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 


Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 
at 25°C Ambient Temperature (Notes 2 and 3) 


Maximum Voltages and Current 


Vero Collector to Base Voltage 

Vero Collector to Emitter Voltage (Note 4) 
Veo Emitter to Base Voltage 

Ie Collector Current 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTICS : MIN. MAX. 


DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Current Gain 
DC Current Gain 
DC Current Gain 
| DC Pulse Current Gain (Note 5) 
Vor (sat) Collector Saturation Voltage 
| | (pulsed, note 5) 
Vo¢ (sat) Collector Saturation Voltage 
, (pulsed, note 5) 
V,-(sat) Base Saturation Voltage 
(pulsed, note 5) 
Vpe(sat) Base Saturation Voltage 
(pulsed, note 5) 
High Frequency Current Gain(f = 100 MHz) 2.5 
Gain-Bandwidth Product (f = 100MHz) 250 
CRO Collector Cutoff Current | : 
lcgo(100°C) Collector Cutoff Current 
leBo Emitter Cutoff Current 
Output Capacitance 


fe 


obo 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, 


0.7 Watt 0.5 Watt 
0.35 Watt 0.2 Watt 


(415) 962-5011, TWX. 910-379-6435 


PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-105) outline 


325 Nae 


—65°C to +125°C 
—65°C to +125°C 
260° Maximum 


EN2222 


60 Volts © 
30 Volts NOTES: All dimensions in inches 

5.0 Volts | Fociate a essicali hot 
800 mA Pociace woitticOGe Glan 


EN2219 


PHYSICAL DIMENSIONS 
TEST CONDITIONS In accordance with JEDEC (TO-106) outline 


Emitter Collector 
Lead No. 1 0 Lead No. 3 


NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram Package 
is electrically non-conductive material 


EN2222 


*Planar is a patented Fairchild process. 


FAIRCHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION ; 


| | | FAIRCHILD TRANSISTORS EN2219 + EN2222 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL _ CHARACTERISTICS UNITS TEST CONDITIONS 


Rethie) Real Part of Common-Emitter High-Frequency | c = 20 mA 
Input Impedance (f = 300 MHz) 

BVaR5 Collector to Base Breakdown Voltage x 10 vA 

Vero (sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) I, = 10mA 

BV e835 Emitter to Base Breakdown Voltage I. = 10 yA 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 

(3) These ratings give a maximum junction temperature of 125°C and juncticn to case thermal resistance of 143°C/Watt (derating factor of 7.0 mW/°C); junction to avibient thermal 
resistance of 286°C/Watt (derating factor of 3.5 mW/°C) for the EN2219. For the EN2222 junction to case thermal resistance of 200°C/Watt (derating factor of 5.0 mW/°C); 
junction to ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C). 

(4) This rating refers to a high-current point where collector to emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 us; duty cycle <2%. 
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e FAST SWITCHING .. 


EN2894A 


PNP HIGH SPEED SATURATED. SWITCH 


DIFFUSED SILICON PLANAR* 


a EPITAXIAL TRANSISTOR | 


For test circuits and additional design information see , Fairchild 2N2894A data sheet: | 


e ELECTRICAL REPLACEMENT for 2N2894 and 2N2894A 
.. ton = 20 ns (MAX) @ 30 mA 
“a i = 25 ns (MAX) @ 30 mA 
....Ts = 20 ns (MAX) @ 10 mA 
e HIGH FREQUENCY....f, = 
e LOW CAPACITANCE.... 
e LOW SATURATION VOLTAGE... . Vcejsar) = 0.13 V (MAX) @ Ic = 10 mA 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


800 MHz (MIN) @ 30 mA 
Cobo = 45 pF (MAX) @ 5 V 


Maximum Temperatures 
Storage Temperature 


—355°C to +125°C 


~ PHYSICAL DIMENSIONS 
In accordance with JEDEC (TO-106) outline 
222 


192 } 
is 240 
MAX. 


MT 
3 LEADS 
ase. DDL 


Operating Junction Temperature + 125°C ae 
Lead Temperature (Soldering, 10 seconds time limit) + 260°C 
Maximum Power Dissipation Emitter Collector 
Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 0.5 Watt een ; a 
at 25°C Ambient Temperature [Notes 2 and 3] 0.2 Watt 
Maximum Voltages 
Vcso «Collector to Base Voltage — 12 Volts 
Vero Collector to Emitter Voltage [Note 4] — 12 Volts NOTES: All dimensions in inches 
Vepo Emitter to Base Voltage —45 Volts All leads electrically isolated from case 


SYMBOL 
ta 


tore 
ton 
tort 
Ts 


Vee (sat) 


oe 


Ices 
IcBo (100°C) 
Vceo (sust) 


BV cso 
BV ces 
BV eso 
hee 
hee 
hee 


Hire 
hee (—55°C) 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Noted) 


CHARACTERISTIC 


Turn On Time 

Turn Off Time 

Turn On Time 

Turn Off Time 

Charge Storage Time Constant 

Pulsed Collector-Emitter Saturation Voltage [Note 5] 
Pulsed Collector-Emitter Saturation Voltage [Note 5] 
Pulsed Collector-Emitter Saturation Voltage [Note 5] 
Pulsed Base-Emitter Saturation Voltage [Note 5] 
Pulsed Base-Emitter Saturation Voltage [Note 5] 
Pulsed Base-Emitter Saturation Voltage [Note 5] 
High Frequency Current Gain (f = 100 MHz) 

Output Capacitance 

Input Capacitance 

Collector Reverse Current 

Collector Cutoff Current 

Collector-Emitter Sustaining Voltage [Notes 4 and 5] 


Collector-Base Breakdown Voltage 
Collector-Emitter Breakdown Voltage 
Emitter-Base Breakdown Voltage 

DC Pulse Current Gain [Note 5] 

DC Pulse Current Gain [Note 5] 

DC Pulse Current Gain [Note 5] 

DC Pulse Current Gain [Note 5] 

DC Pulse Current Gain [Note 5] 


Package weight is 0.31 gram Package 
is electrically non-conductive material 


TEST CONDITIONS 


lc = 30 mA la ~ 3.0 mA 
le= 30 mA 13; ~ 152 = 3.0 mA 
lc =~ 30 mA a = 1.5 mA 
lez 30 mA Mii = den 1.5 mA 
lc = Ie: le. ~ 10 mA 

Ic = 10 mA a= 1.0 mA 


lc=30mA Va = —05V 


* Planar is a patented Fairchild Process. 
NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/watt (derating factor of 5.0 mW/°C); junction to ambient thermal 
resistance of 500°C/watt (derating factor of 2.0 mW/°C). 


(4) This rating refers to a high-current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 ws; duty cycle = 1%. 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 — 
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EN2905 - EN2907 
PNP HIGH-SPEED SWITCHES AND CORE DRIVERS 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 
FOR TEST CIRCUITS AND ADDITIONAL DESIGN INFORMATION SEE FAIRCHILD 2N2905 DATA SHEET 


e ELECTRICAL REPLACEMENTS FOR 2N2905 and 2N2907 


© LOW SATURATION VOLTAGE . . . . Vee ar) = 0.4 V (MAX) @ 150 mA 
e FAST SWITCHING. ......... t., = 50 ns (MAX) @ 150 mA 
2.» te = 110 ns (MAX) @ 150 mA 
e HIGH BETA............. hee = 75 (MIN) @ 10 mA 
....» Dee = 100-300 @ 150 mA 
e HIGH BREAKDOWN VOLTAGE - - - - LVceo = 40 V(MIN) @ 10 mA 


ABSOLUTE MAXIMUM RATINGS {Note 1] 


Maximum Temperatures 


Storage Temperature —55°C to +125°C 


Operating Junction Temperature +125°C Maximum 
Lead Temperature (soldering, 10 second time limit) +260°C Maximum 
Maximum Power Dissipation [Notes 2 and 3] EN2905 EN2907 
Total Dissipation at 25°C Case Temperature 0.7 Watt 0.5 Watt 
at 25°C Free Air Temperature 0.3 Watt 0.2 Watt 

Maximum Voltages and Current 
Veso Collector to Base Voltage —60 Volts §—60 Volts 
Vero Collector to Emitter Voltage [Note 4] —40 Volts —40 Volts 
Veso Emitter to Base Voltage —5.0 Volts —5.0 Volts 
le Collector Current [Note 2] 600 mA 600 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


TEST CONDITIONS 


lc = 0.1 mA 
lc = 10mA 
Ic = 10 mA 
Ic = 150 mA 


CHARACTERISTIC MIN. MAX. — UNITS 


DC Current Gain 
DC Current Gain 
DC Current Gain 


DC Pulse Current Gain 
[Note 5] 


DC Pulse Current Gain 
[Note 5] 


Collector Saturation Voltage 
[pulsed, see Note 5] 


Collector Saturation Voltage 
[pulsed, see Note 5] 


Base Saturation Voltage 
[pulsed, see Note 5] 


Base Saturation Voltage 
[pulsed, see Note 5] 


Turn-On Delay Time 
Rise Time 

Storage Time 

Fall Time 


SYMBOL 


es 500 mA 


Vee (sat) Ic = 150 mA 


Vee (sat) lc = 300 mA ls = 30mA 


Vee (Sat) lc = 150 mA p= 15mA 


Vee (Sat) Ic = 300 mA le = 30mA 


les = 150 mA 
Ics = 150 mA 
Ics = 150 mA, Io: = Ie = 15 mA 
les = 150 mA, les =_ le _ 15 mA 


I, = 15 mA 
Ib, = 15 mA 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 


PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-105) outline 


NOTES: All dimensions in inches 
Leads are gold-oiated kovar 
Package is electrically Non- 
conductive material 
Package weight is 0.66 gram 


EN2905 


PHYSICAL DIMENSIONS 
In accordance with JEDEC (T0-106) outline 


Emitter Collector 
Lead No. 1 Lead No. 3 


FLAT 


NOTES: Ali dimensions in inches 
‘All leads electrically isolated from case 
Package weight is 0.31 gram Package 
is electrically non-conductive material 


EN2907 


* Planar is a patented Fairchild process. 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION | 


FAIRCHILD PNP HIGH-SPEED SWITCHES AND CORE DRIVERS 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
SYMBOL. =si‘<‘(ases~S”~~”~~C~*CARACTERISTION OC! | MAX. UNITS -—_—CTEST CONDITIONS 


fe ee a High Frequency Current Gain — 8 Oh ve oe &® Lae te Osler Oma 
a . (f. = 100 MHz) | 
lopo Collector Cutoff Current , nA r= 0 
~ eso (100°C) Collector Cutoff Current uA = 0 
Collector Reverse Current nA Vce = —30V 
‘Base Current nA Vee = —30V 


Output Capacitance , pF I= 0 


(f = 100 kHz) | 

Emitter Transition Capacitance : pF lc = 0 

(f = 100 kHz) y Bea 

Collector to Base Breakdown Volts Ic = 10yA 

Voltage | | | | 
Veo (sust) Collector to Emitter Sustaining Volts Ic = 10mA 

- Voltage [Notes 4 and 5] (pulsed) 
BVeBo Emitter to Base Breakdown Volts e= 10.uA 
: , Voltage 


NOTES: == ike a 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are ‘steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 143°C/watt (derating factor of 7.0 mW/°C) for the EN2905 and 200°C/watt 
_ (derating factor of 5.0 mW/°C) for the EN2907; junction to ambient thermal resistance of 333°C/watt (derating factor of 3.0 mW/°C) for the EN2905 and 500°C/watt (derating factor of | 
— 2.0 mW/°C) for the EN2907. ee mae, a ; . . 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. . . 

(5) Pulse Conditions: length = 300 ws; duty cycle = 1%. 
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in Snanne 
NPN TV-FM RECEIVER 


DIFFUSED SILICON PLANAR TRANSISTORS 


The SE3001 and SE3002 are NPN silicon PLANAR transistors designed specifically for TV-FM receiver applications. diet PHVEICALBIVENSIONE 
They feature high power gain, low noise and low leakage in a new solid package designed to give maximum cial Epoxy package 
mechanical support to the transistor chip. | 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 


Operating Junction Temperature | 125°C Maximum |. 
Storage Temperature — 55°C to + 125°C a 3 LEADS —” 
Soldering Temperature (10 sec time limit) 260°C Maximum - PTB DIA. 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature [Note 2] 0.5 Watt 
at 65°C Case Temperature [Note 2] 0.3 Watt 
at 25°C Ambient Temperature [Note 2] 0.2 Watt 
Maximum Voltages 
Vcso «Collector to Base Voltage 30 Volts ME iNet e eeu statoeromneuse 
Veceo Collector to Emitter Voltage [Note 3] 12 Volts ean eco cenit 


Ve8o Emitter to Base Voltage 2.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


hee DC Pulse Current Gain [Note 4] lc = 8.0mA Vce = 10V 
Vee (sat) Collector Saturation Voltage le=10mA Ile=1.0mA 
Cor Output Capacitance l= 0 Ves = 10V 
Cob Output Capacitance | ; e= 0 Ves = 0 
lcBo Collector Cutoff Current IL =0 Ves = 15V 
loo (65°C) Collector Cutoff Current k=0 Ves = 15V 
hte High Frequency Current Gain (f = 100 mc) 6.0 Ie = 8.0mA Vee = 10V 
Ap Available Power Gain (neutralized) (f = 200 mc) 12 - Ie = 6.0 mA Ves = 10V 
Po Power Output (f = 500 mc) , lc = 10 mA Ves = 10 V 
Po Power Output (f = 930 mc) $E3001 ; ~ Ie = 10mA Ves = 10V 
Po Power Output (f = 930 mc) SE3002 3.0 lce=10mA Ves = 10V 
NF Noise Figure [Note 5] lc = 1.0mA Vee = 6.0V 


Veo (sust) Collector to Emitter Sustaining Voltage 12 lc=3.0mA 1,=0 
[Note 3 and 4] (pulsed) 


BV ct0 Collector to Base Breakdown Voltage 30 | lc= 100yA le =0 
BVeso Emitter to Base Breakdown Voltage 2.0 le = 0 le = 100 uA 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200°C/watt (derating factor of 5.0 mW/°C); junction-to-ambient thermal resistance 
of 500°C /watt (derating factor of 2.0 mW/°C). 

(3) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 

(4) Pulse Conditions: length <= 300 wsec; duty cycle = 2%. 

(5) f = 60 mc; R, = 4002. 


—-AIR CHILD 


SEMICONDUCTOR 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT: CORPORATION 
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SE3001 e eee FAIRCHILD TRANSISTORS 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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FAIRCHILD TRANSISTORS SE3001 e SE3002 


TYPICAL SMALL SIGNAL COMMON EMITTER ‘‘Y’’ PARAMETERS 
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SE3001 ¢ SE3002 FAIRCHILD TRANSISTORS 


- NEUTRALIZED 10.7 MC LF.TEST CIRCUIT = ~—*(||~—«‘108 MC TO 10.7 MC CONVERSION GAIN TEST CIRCUIT 
Ie = 3.0mA Vor = 10V —1¢=3.0mMA VG = 10V 


5) OUTPUT 
OUTPUT 


108 mc 
(INPUT 
(SWEEP) - 


-20V 7 e +10V 
. Typical Gain = 37 db z call Typical Gain = 25 db 
T, = 2.6 T Primary #26 Nyclad T, = 3 T #16 tinned copper wire, tapped at 1 T 
10 T Secondary #26 Nyclad : | T, = 2.5 T #16 tinned copper wire, tapped at 0.5 and 1 T 
T, = 38 T Primary #36 Nyclad tapped at 25 T for Neut. T, = 10 T #26 Nyclad Primary 
2.5 Secondary #26 Nyclad : - 1 T #26 Nyclad Secondary 
NEUTRALIZED 45 MC I.F. TEST CIRCUIT | 930 MC OSCILLATOR TEST CIRCUIT 
Ic = 3.0 mA Vop = 10 V 
Voc =10V 
+10V 
2-8 pf 


Typical Gain = 28 db Typical Power Out = 7.0 mW 


T,=12 T Primary #26 Nyclad | C, and C, are feed-through capacitors. 
4.5 T Secondary #26 Nyclad L, and L, are silver tubing with mutual coupling. 


T, = 11 T Primary #26 Nyclad tapped at 4 T for Neut. 3 This circuit is meant to be used with an attenuator and a filter. The 
1 T Secondary pil collector supply is fed in through the attenuator. 


\ Miller 430-106 Core 
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SE3005 
NPN UHF OSCILLATOR 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 


e 1,0 GHz P,--15 mW MIN. 
PHYSICAL DIMENSIONS 
° f, -- 800 MHzMIN. eae ea 


frag * 1.7 GHz MIN. 
EXCELLENT VOLTAGE-FREQUENCY STABILITY 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 
Operating Junction Temperature 125°C Maximum 


Storage Temperature — 55°C to +125°C 
Soldering Temperature (10 second time limit) 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature (Note 2) 0.5 Watt 
at 65°C Case Temperature (Note 2) 0.3 Watt 
at 25°C Ambient Temperature (Note 2) 0.2 Watt 
Maximum Voltages 
Vero Collector to Base Voltage 30 Volts 
Vero Collector to Emitter Voltage (Note 3) — 15 Volts 
Veo Emitter to Base Voltage | 4.0 Volts Me AIT a Tee leet cain ose daa ones 


Package weight is 0.31 gram. Package 
is electrically non-conductive material 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
SYMBOL CHARACTERISTIC . ; ; UNITS TEST CONDITIONS 


P, Power Output (f = 1.0 GHz) (See Fig. 1) mW Ib =80mA Vo. =10V 

hee DC Pulse Current Gain (Note 4) | Ic =5.0mA VQ.=10V 

BV.cg9 Collector to Base Breakdown Voltage Ip = 100uA I-=0 

Voge (sust) Collector to Emitter Sustaining Voltage (Note 3) Ic=10mA 1,=0 

BV 26 Emitter to Base Breakdown Voltage I; = 100 wA 

loRo Collector Cutoff Current | Vog = 1SV 

Vor (sat) Pulsed Collector Saturation Voltage : I, = 2.0 mA 
Collector to Emitter Capacitance (f = 1.0 MHz) : : : ; Veg = 10V 
Collector to Base Capacitance (f = 1.0 MHz) ; | Veg = 10V 
Differential Collector to Base Capacitance (f = 1.0 MHz) = Vo, = 5.0 V to 10V 
High Frequency Current Gain (f = 100 MHz) f : Vcg = 10V 
Collector to Base Time Constant (f = 80 MHz) ; Vop = 10V 
Maximum Frequency of Oscillation : == .5; Vop = 10V 


*Planar is a patented Fairchild process. 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200°C/watt (derating factor of 5.0 mW/°C) junction-to-ambient thermal! 
resistance of 500°C/watt (derating factor of 2.0 mW/°C). 

(3) Rating refers to a high current point where collector to emitter voltage is lowest. 

(4) Pulse Conditions: length < 300 us; duty cycle << 2%. 


FAIRCHILD 


SEMICONDUCTOR 
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tom ~COLLECTOR CURRENT-mA 


fmax ~ MAXIMUM FREQUENCY OF OSCILLATION-GHz 


COLLECTOR CHARACTERISTICS 


pe AS 


LAL TL 
pennies nae 
elt eT TT 
| eit 
Ss cok ce ha | 
(Pee 
casciere ra eel 


PEPER 
20 
a: COLLECTOR VOLTAGE - VOLTS 


MAXIMUM. FREQUENCY OF 
OSCILLATION VERSUS 
COLLECTOR CURRENT 


0: 4.0 8.0 12 16 20 
I¢- COLLECTOR CURRENT - mA 


EQUIPMENT: a 


Icpo-COLLECTOR CUTOFF CURRENT—nA 


Py POWER OUTPUT - mW . 


502 STUBS 


“COLLECTOR CUTOFF | MAXIMUM POWER 
CURRENT VERSUS DISSIPATION 
AMBIENT TEMPERATURE VERSUS TEMPERATURE 


MAXIMUM POWER DISSIPATION -mW 


-50 0 50 100 150 200 0 25 50 75 100-125 


° 
Ta~AMBIENT TEMPERATURE- C - Ty-AMBIENT TEMPERATURE - °C 


POWER OUTPUT AND 


COLLECTOR EFFICIENCY POWER OUTPUT VERSUS 
VERSUS COLLECTOR CURRENT FREQUENCY IN 
IN STUB OSCILLATOR CIRCUIT STUB OSCILLATOR CIRCUIT | 


Veg = 10V 


n~ COLLECTOR EFFICIENCY-% 
Po - POWER OUTPUT -mW 


00 600 800 1000 1200 
I¢ - COLLECTOR CURRENT -mA f ~ FREQUENCY - MHz 


FIGURE 1 


FILTER 


10 dB PAD 
z=502 


TRIPLE STUB TUNER 


TEST PROCEDURE: 
(1) Test Jig : (1) Apply Vcc and Vee 
. (2) Triple Stub Tuner (Empire Model ST-33 A) (2) Set Filter to 1.0 GHz 


- (3) 10 dB Pad (Narda Model 766-10) 
(4) Filter (Telonic Model TTF-1000-5-5 EE) 


(3) Tune Stubs for Max. Power Out. 


' (5) Power Meter (General Microwave Model 454 A) 
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EN3009 - EN3013 + EN3014 
NPN HIGH SPEED SATURATED SWITCHES — 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


FOR TEST CIRCUITS AND ADDITIONAL DESIGN INFORMATION SEE FAIRCHILD 2N3009, 2N3013 AND 2N3014 DATA SHEETS 


e ELECTRICAL REPLACEMENTS FOR 2N3009, 2N3013 AND 2N3014 
© HIGH SPEED - - 7s = 18ns (max.) at 10 mA 


e LOW SATURATION VOLTAGE - - V..(sat) = 0.18 V (max.) at 30 mA 
- - Vo_-(sat) = 0.25 V (max.) at 30 mA and +100°C 
- - Vo-(sat) = 0.5 V (max.) at 300 mA 


ABSOLUTE MAXIMUM RAZINGS [Note 1] 


Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 Second Time Limit) 


Maximum Power Dissipation 


— 65°C to +125°C 
125°C Maximum 
260°C Maximum 


PHYSICAL DIMENSIONS 
In accordance with JEDEC (TO-106) outline 


222 
192 


3 LEADS 


pone 


.240 
MAX. 


Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.5 Watt 
at 25°C Ambient Temperature (Notes 2 and 3) 0.2 Watt oom Pe aae 
Maximum Voltages EN3009 E—N3013 £EN3014 
Veg Collector to Base Voltage 40 40 40 Volts 
Vees Collector to Emitter Voltage 40 40 40 Volts 
Vero Collector to Emitter Voltage (Note 4) 15 15 20 Volts 
Vesq Emitter to Base Voltage 4.0 9.0 9.0 Volts NGS oMatmenaoneieinehes 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


All leads electrically isolated from case 
Package weight is 0.31 gram Package 
is electrically non-conductive material 


| EN3009.-EN3013.—«EN3014 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 


hee DC Pulse Current Gain (Note 5) 25 Ic =10mA VQ. =0.4V 
hee DC Pulse Current Gain (Note 5) 30 120 30 120 30 =©120 Ic =30mA VQ = 0.4V 
hee (— 55°C) DC Pulse Current Gain (Note 5) 12 12 Ic =30mA VQ. = 0.4V 
Hee DC Pulse Current Gain (Note 5) 25 25 Ic =100mA VQ, = 0.5V 
Hee DC Pulse Current Gain (Note 5) 25 Ic =100mA VQ-=1.0V 
“Nee DC Pulse Current Gain (Note 5) 15 15 lo =300mA VQ- = 1.0V 
Vog(sat) Collector Saturation Voltage 0.18 Volts I,=10mA 1,=1.0mA 
Vog(sat) Collector Saturation Voltage 0.18 0.18 0.18 Volts I, =30mA 1,=3.0mA 
Vop{sat) (+85°) Collector Saturation Voltage 0.30 Volts I~=30mA- 1,=3.0mA 
Vo_(sat) (+100° C) Collector Saturation Voltage | 0.25 0.25 Volts I, =30mA 1,=—3.0mA 
Vo, (sat) Collector Saturation Voltage 0.28 0.28 0.35 Volts tI, =100mA 1,=10mA 
Vo,(sat) Collector Saturation Voltage 0.50 0.50 Volts I, =300mA I1,=30mA 
Vp (sat) Base Saturation Voltage 0.70 0.80 Volts I,=10mA I, = 1.0 mA 
Vor (sat) Base Saturation Voltage 0.75 0.95 0.75 0.95 0.75 0.95 Volts I, =30mA I, = 3.0 mA 
Voe(sat) Base Saturation Voltage 1.20 1.20 1.20 Volts I.=100mA 1,=10mA 
Vpe(sat) Base Saturation Voltage 1.70 1.70 Volts I. =300mA_ 1, =30mA 
lees Collector Cutoff Current 0.50 0.30 0.30 uA Vop=20V Vz =0 

logs (485°C) Collector Cutoff Current 15 A Vepe=20V Va =0 


*Planar is a patented Fairchild process. 
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ee EN3009 - EN3013 - EN3014 


ELECTRICAL CHARACTERISTICS $ (5 Cc Free Air Temperature unless otherwise ited) 


ne At ao | 2 ~EN3009 ~=—=—s«EN3013 EN3014 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 


leeg(+100°C) Collector Cutoff Current = | er ee aS" oes uA = 20V °° VeEe= 0 
BV eas | Collector to Base Breakdown Voltage _ c= i. = 0 
BV ors Collector to Emitter Breakdown Voltage oY | Vee = 0 
Vega (sust) Collector to Emitter Sustaining Voltage (Notes 4 & 5) 7 7 ip =0 
BV 85 Base to Emitter Breakdown Voltage — 80 I; = 100 wA 
Output Capacitance : 2. 5. ; | Veg = 95.0 V 
Input Capacitance : { 3 = Veg = 0.5V 
High Frequency Current Gain (f = 100 MHz) ; Veep = 10V 
Charge Storage Time Constant —I,. ~ 10 mA 
Turn On Time ae le 300 mA 1,, ~ 30 mA 
TurnOn Time - - , | ln =~ 30 mA Ip). =~ 3.0 mA 
Turn Off Time ; le 30mA Ip, ~ 3.0 mA 
| Ih. = —3.0 mA 
Turn Off Time | c =z 300mA_ 1,, ~ 30 mA 
Ino = —30 mA 


NOTES: 
(1) These ratings: are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a -maximum junction temperature of 125°C and junction to case thermal resistance of 200° C/Watt Soe factor ef 5. 0 mW/* C). Junction to ambient thermal 
_ resistance of 500°C/Watt (derating factor of 2.0 mW/°C).- 


_ (4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 
(5) Pulse conditions: length = 300 us; duty cycle = 1%. 
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PNP HIGH SPEED SWITCH AND RF AMPLIFIER 
DIFFUSED SILICON PLANAR* II EPITAXIAL TRANSISTOR 
FOR TEST CIRCUITS AND ADDITIONAL DESIGN INFORMATION SEE FAIRCHILD 2N3250 DATA SHEET 


| e ELECTRICAL REPLACEMENT FOR 2N3250 
| e HIGH FREQUENCY - - f, =250 MHz (min) at 10mA 
e LOW NOISE - - NF = 6 dB (max) at 100Hz 


PHYSICAL DIMENSIONS 
‘In accordance with JEDEC (TO-106) outline 


¢ HIGH BREAKDOWN - - BV... = 40 V (min) at 10mA 222 7 za ae 
© LOW CAPACITANCE - - C,,,, = 6.0 pF (max) y 
| MAX 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature —55°C to +125°C aPkbe | | ped MI 
| Operating Junction Temperature | +125°C Oe DIA Pee: | 
| Soldering Temperature (10 seconds time limit) -+260°C ) 
Maximum Power Dissipation 
: Total Dissipation at 25°C Case Temperatures (Notes 2 and 3) , 0.5 Watt a 9 
| at 25°C Free Air Temperature (Notes 2 and 3) 0.2 Watt Emitter Collector 
| . Lead No. 1 Lead No. 3 
| Maximum Voltages and Current | 
| Vero Collector to Base Voltage —40 Volts Ne 

Vero Collector to Emitter Voltage (Note 4) —A40 Volts 

Veso Emitter to Base Voltage —5.0 Volts ve 

Ie Collector Current 100 mA 


NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram Package 
is electrically non-conductive material 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
SYMBOL CHARACTERISTICS o. TEST CONDITIONS 


DC Current Gain | Vop = —LOV 
DC Current Gain Veg = —1.0V 
DC Pulse Current Gain (Note 5) Veg = —1.0V 
DC Pulse Current Gain (Note 5) = Vop = —1.0V 
High Frequency Current Gain (f = 100 MHz) ; Vop = —20V 
Vog(sat) Collector Saturation Voltage (Note 5) |, = 1.0 mA 
Voz (sat) Collector Saturation Voltage (Note 5) = I, = 5.0 mA 
Vp_(sat) Base Saturation Voltage (Note 5) ; = |, = 1.0 mA 
Vee (sat) Base Saturation Voltage (Note 5) ‘ I, = 5.0 mA 
BV ico Collector to Emitter Breakdown Voltage (Notes 4 and 5) = I, = 0 
BVaRo Collector to Base Breakdown Voltage , = =0 


BV 36 Emitter to Base Breakdown Voltage = I= 10 uA 
Output Capacitance : Veg = —10V 


Co40 
Cee Emitter Transition Capacitance ; = Veg = —1.0V 


ty Delay Time Ip, = 1.0 mA 
t Rise Time Ip, = 1.0 mA 
t Storage Time Ip, = 1h. = 1.0 mA 
t Fall Time a = I, = 15. = 1.0 mA 


*Planar is a patented Fairchild process. 
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ese TRANSISTOR EN3250 


ELECTRICAL CHARACTERISTICS (25° C Free Air Temperature unless otherwise nated) 


SYMBOL CHARACTERISTICS: 


Collector Base Time Constant (f = 31.8 MHz) 


Noise Figure (f = 100 Hz) 
Collector Current 


Base Current 


Small Signal Current Gain (f = 1.0 kHz) 
Voltage Feedback Ratio (f = 1.0 kHz) 
Input Impedance (f = 1.0 kHz) 

Output Admittance (f = 1.0 kHz) 


' NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 
(3), These ratings give a maximum junction temperature of 125°C and junction- -to-case thermal resistance a 200° Penal ne factor of 5.0mW/°C); junction- to- ambient 


thermal resistance of 500°C/Watt (derating factor of 2.0mW/°C). 


(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. 


(5) Pulse Conditions: length = 300 BS; duty cycle = 1%. 
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TEST CONDITIONS 


I. =10 mA 


I = 100 xA 


Vo = —40 V 
le =1.0mA 
I. =1.0 mA 
lg =1.0 mA 
I. = 1.0 mA 


EN3502 - EN3504 
PNP HIGH CURRENT SWITCHES 


DIFFUSED SILICON PLANAR* I] EPITAXIAL TRANSISTORS 


FOR TEST CIRCUITS AND ADDITIONAL DESIGN INFORMATION SEE FAIRCHILD 2N3502 DATA SHEET 


e ELECTRICAL REPLACEMENTS FOR 2N3502 AND 2N3504 


SNE eRe OAT Pesan aia eaiettere 
- « ez = 100-300 AT 150 mA 
-~ hee = 30 (MIN) AT 500 mA "1927 } = 

© LOW SATURATION VOLTAGE - - Vog),.y) = 0.4 V (MAX) AT 150 mA a. ol 


MAX. 


FAST SWITCHING - - t,,, = 100 ns (MAX) AT 300 mA 
HIGH BREAKDOWN VOLTAGE - - LV... = 45 V (MIN) 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature — 55°C to +125°C 
Operating Junction Temperature +125°C Maximum 
Lead Temperature (Soldering, 10 sec time limit) +260°C Maximum . 
Emitter 4 aes 
Maximum Power Dissipation (Notes 2 & 3) EN3502 EN3504 a 
Total Dissipation at 25°C Case Temperature 0.7 Watt 0.5 Watt 
at 25°C Free Air Temperature 0.3 Watt 0.2 Waitt 
Maximum Voltages and Current 
Vso Collector to Base Voltage —Hovalts ees ee eae ei cies 
Vero Collector to Emitter Voltage (Note 4) — 45 Volts — 45 Volts Package weight is 0.31 gram, Package 
Veco Emitter to Base Voltage —5.0 Volts —5.0 Volts i 
Io Collector Current (Note 2) 600 mA 600 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
SYMBOL CHARACTERISTIC MIN. MAX. UNITS TEST CONDITIONS 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-105) outline 


DC Current Gain I, = 10 yA 
DC Current Gain Ic = 100 wA 

hee DC Current Gain I. = 1.0 mA 

hee DC Pulse Current Gain (Note 5) [lk =10mA 

Hee DC Pulse Current Gain (Note 5) I, = 50 mA 

hee DC Pulse Current Gain (Note 5) Ig = 150 mA 

hee DC Pulse Current Gain (Note 5) | I, = 500 mA 

he-(-55°C)DC Pulse Current Gain (Note 5) I, = 50 mA 

Vog(sat) Collector Saturation Voltage Volts I. =50mA 
(Pulsed, see Note 5) 

Vo-(sat) Collector Saturation Voltage Volts I, = 150 mA 
(Pulsed, see Note 5) 

Voe(sat) Collector Saturation Voltage Volts I. = 300 mA 
(Pulsed, see Note 5) 

Vpe(sat) Base Saturation Voltage Volts 1. =50mA 
(Pulsed, see Note 5) 

Vpe(sat) Base Saturation Voltage Volts I. =150mA 
(Pulsed, see Note 5) 


NOTES: Ail dimensions in inches 
Leads are gold-plated kovar 
Package is electrically Non- 
conductive material 
Package weight is 0.66 gram 


EN3502 


*Planar is a patented Fairchild process. 
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__ FAIRCHILD TRANSISTORS EN3502 + EN3504 


ELECTRICAL CHARACTERISTICS (25°C Free Air ir Temperature unless otherwise noted) | 
| SYMBOL a CHARACTERISTIC a nae ~ MIN, © MAX. : TEST CONDITIONS 


~ Base- Emitter Voltage: (Pulséd, see Note 5) ee ee ee 2.0 Volt Ic = 300 mA |, = 30 mA 
High Frequency Current Gain (f = 100 MHz) a | I. = 50 mA Von = —3.0V 
Turn On Time Ic =~ 300 mA I,, = 30 mA 
Turn Off Time | | | Ic ~ 300 mA I,, =~ 30 mA, 
ae ee | | 2 eee | Ing =~ 30 mA 
Output Capacitance | | , | O |. =O ~ Vog = —10V 
bo.» ~~ «*Input Capacitance 2 oe a Gd v - te=O ; Vig = —0.5V 
NEO oe Noise Figure (F = 1.0 kH2) ——- ce A. | le = 304A Voge = 15.0V, 
Se | PB = 200 Hz, 
| . 4 | Ro = 10 ko 
VoEo (sust) Collector to Emitter Sustaining Voltage : Ip =10mA 
(Notes 4 and 5) | (pulsed) — 
BV ego Collector to Base Breakdown Voltage | Io = 10 yA 
BVegg Emitter to Base Breakdown Voltage | | : le = 10 wA 
CES Collector Reverse Current Veg = —30V 
lego(+100°C) Collector Cutoff Current | Veg = —30V 
. Input Resistance (f = 1.0 kHz) . | Ic =10mA | 
Output Conductance (f = 1.0 kHz) I, =10 mA 
| | ' Voltage Feedback Ratio (f = 1.0 kHz) I, =10mA 
_w- Small Signal Current Gain (f = 1.0 kHz) | I, =10mA 


NOTES: 3 

(1) These ratings are limiting ‘ilties ‘above which. the serviceability ab any “individual semiconductor device may be impaired. 

(2) These are steady state limits: ‘The factory should be consulted on applications involving puised or low duty cycle operations. 

(3) These ratings give a> ‘maximum junction | temperature of 125°C and junction to case thermal resistance of 143°C/Watt (derating factor of 7.0 mW/°C) for the EN3502 and 
— 200° C/Watt (derating ‘factor of 5.0 mW/°C) for the EN3504. Junction to ambient thermal resistance of 333° C/Watt (derating factor of 3.0 mW/°C) for the ene: and 
500° C/Watt (derating: factor: of 2.0: mW/°C) for the EN3504. 

(4) Rating refers to a high- current point where collector- te-emitter voltage is lowest. 

(5) Pulse Conditions: length - == 300 us: duty cycle = 1%. 
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NPN LOW LEVEL RF AMPLIFIER 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 


The 2N3563 is an NPN silicon PLANAR epitaxial transistor designed for low-level RF 


PHYSICAL DIMENSIONS 
Epoxy package 
TO-106 


applications. It features high power gain, low noise and low leakage in a new solid package 


designed to give maximum mechanical support to the transistor chip. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 


+125°C Maximum 
-55°C to +125°C 


+260°C Maximum 


Operating Junction Temperature 


Storage Temperature 


Soldering Temperature (10 sec. time limit) 
Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature 
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\\ 
% 


A 
\\ 


A 


_— 


(Note 2) 0.5 Watt 
at 65°C Case Temperature (Note 2) 0.3 Watt 
at 25°C Ambient Temperature (Note 2) 0.2 Watt 
Maximum Voltages 
VcBo Collector to Base Voltage 30 Volts ee at Toads electrically isolated from case 
Voro Collector to Emitter Voltage (Note 3) 12 Volts 2 lecuriealy nor-conductlue:meterta 
VERO Emitter to Base Voltage 2.0 Volts 
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
Symbol Characteristics Min. Typ. Max. Units Test Conditions 
hog DC Pulse Current Gain (Note 4) 20 50 200 In = 8.0 mA Vor = 10 V 
Vop (sat) Collector Saturation Voltage 0.1 Volts I, = 10 mA I, = 1.0 mA 
Cc 6b6 Open Circuit Output Capacitance 1.3 1.7 pf I = 0 Vop = 10 V 
eb Collector-base Transfer (Note 7) 0.8 pf I, = 0 Vop = 10 V 
loRo Collector Cutoff Current 50 nA I, = 0 Vop = 15 V. 
/eRo ‘ants oes 
lapot® C) Collector Cutoff Current 5.0 LA In = 0 Vop = 15 V 
Dee High Frequency Current Gain (f = 100 mc) 6.0 9.0 In = 8.0 mA Vor = 10 V 
G x Available Power Gain (neutralized) (Note 5) 14 17 db To = 8.0 mA Vor = 10 V 
P (€ = 200 mc) 
NF Noise Figure (Note 6) 4.0 db I, = 1.0 mA CE 6.0 V 
r'C Collector-Base Time Constant 8.0 15 25 psec I = 8.0 mA Vv = 10 
b “ce C CB 
({ = 79.8 mc) 
hee Small Signal Current Gain (f = 1.0 Kc) 20 250 In = 8.0 mA Vor = 10 V 
| BVaBo Collector to Base Breakdown Voltage 30 Volts I. = 0 Ia = 100 pA 
Vero (sust) Collector to Emitter Sustaining Voltage 12 Volts In = 3.0 mA I, = 0 
(Notes 3 and 4) (pulsed) 
BVEBO Emitter to Base Breakdown Voltage 2.0 Volts In = 0 IL, = 10 wA 


| _ 
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PULSED DC CURRENT GAIN 


- mA 


Ie - COLLECTOR CURRENT 


Veg (sat) - COLLECTOR SATURATION VOLTAGE - VOLTS 


) 7 COLLECTOR CHARACTERISTICS* 7 _— COLLECTOR CURRENT 
Be PTC 
; € aot ee st 3 es log’ (a 
| AA n= ; CHI IZ YIN TTT 
Fe E aff Le Cocca Ni 
fe i ie pH NE 
re E40 = : gt tl CA LAN IN 
Fo oe 2 eC NN 
Z a ae 
ee fase a 
0 4.0 0  W 16 20 
Ve oie von ~ voLTS Veg ~ COLLECTOR VOLTAGE - VOLTS as nee terri et Se ae 
COLLECTOR SATURATION VOLTAGE | CAPACITANCE VERSUS CONTOURS OF CONSTANT — 
VERSUS COLLECTOR CURRENT ae BIAS VOLTAGE BANDWIDTH PRODUCT (f,) 
mm | a SCL ss Capacitance, ly = 0 ‘| att mae 
Se Pee et Da 
: «CATERERS SCT LE 
a a 3 Cino Input Capacitance, I, = 4 N | NT | OS | S 8.0 | | 
i : s LU LA 
Sesame SRIInLS =< tul Binns f 
> 4.0 
Eat ot : CoCr Tt © TCO NG 7 
ea ce coma UF ee BE SEE NOTE? es El 4 
ca es PT AE EL | Ti ; bal 
0.1 0.5 1.0 5.0 10 50 0.01 0.03 01 0.3 1.0 3.0 10 2 0.1 0.5 1.0 5.0 10 50 
I¢ - COLLECTOR CURRENT - mA REVERSE BIAS = AUS | | | Ig > COLLECTOR CURRENT - mA 
CONTOURS OF CONSTANT 
NOISE FIGURE VERSUS FREQUENCY ~~ NOISE FIGURE 
5 og NANA ANA NE 
bi Caaee ny 2 SEA ann Auta 
miei teh Lie So CANUTE 
a BINNS} il 
= 8 a 
a a 
- AS eI g ca tH 
. HENCE eC | HHEESS 
1 casera sere 2 Hill 
Rees eect 
001 002.005 01 .02—=wOSSCW):C‘<(‘ k:t;tC‘SCdS?tSS*«<“CTSC*dNOSCSC CLO 200 500 1000 
peer ee Ig ~ COLLECTOR CURRENT - mA 
NEUTRALIZED 200 MC POWER GAIN AMPLIFIER TEST CIRCUIT | 2 Pt NERsue EREGUESICY 
Ii au 3.5 Turns No. 16 wire; ae 
5/16 Dia; 7/16 Long. RFC 2 
Turns Ratio 4 to 2 201 af 
L, — 8.0 Turns No. 16 wire; 1 = 
1/8 Dia; 7/8 L ; a 
Turns pach a ] 001 pf ‘antuc = 
Ls — 0.4-0.65 wh (adjustable core) oe s 
; = 
1000 pf = 
VITRAMON | 3 
ingen (0) 
én f ae - me 
1000 4 ae a . : : 
4 : * Single family characteristics on Transistor Curve Tracer. 
NOTES: | vee 


(1) These ratings are e limiting values above which the serviceability of any individual semiconductor device may be impaired. 


.(2) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200°C/Watt (derating factor of 5.0mW/°C); junction-to- 
_ ambient: thermal resistance of 500° C/Watt (derating factor of 2.0mW/°C). 
(3) Rating refers. to a high- -current point where collector-to-emitter voltage is lowest. 
(4) Pulse Conditions: length = 300 usec; duty cycle < 1%. 
(5) Forward gain (db) + reverse gain (db) < (-20db). See test circuit. 
(6) £ = 60 mc; Ry = 400 2, 
(7) C_, is measured using a three-terminal measurement technique with case and emitter guarded. Cob is equivalent to Cie 


cb aed 
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2N3564 
NPN RF AMPLIFIER 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 


GENERAL DESCRIPTION - The 2N3564 is an NPN silicon PLANAR Epitaxial Transistor. It is 
PHYSICAL DIMENSIONS 


designed for high-frequency wide-band amplifiers and is useful in low-power, small-signal tuned In accordance with JEDEC (TO-106) outline 
RF and IF applications. This device is similar to the SE 1010, 192 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures 


TT schan 
i 


Storage Temperature -55°C to +125°C | 
Operating Junction Temperature | 4+125°C Maximum 
Lead Temperature (Soldering, 10 sec. time limit) +260°C Maximum 
Maximum Power Dissipation. aan De Deanne 
Total Dissipation at 25°C Case Temperature (Note 2) | 0.5 Watt 
at 65°C Case Temperature (Note 2) 0.3 Watt 
at 25°C Ambient Temperature (Note 2) 0.2 Watt 


NOTES: All dimensions in inches 
s All leads electrically isolated from case 
Maximum Voltages Ls Package weight is 0.31 gram Package 


is electrically non-conductive material 


VoBo Collector to Base Voltage | 30 Volts 
Vo EO Collector to Emitter Voltage (Note 3) 15 Volts 
VEBO Emitter to Base Voltage 4.0 Volts 


Characteristics in. 3 . Test Conditions 


am 
63) 


Collector to Base Breakdown Voltage 

Emitter to Base Breakdown Voltage 
BV a polsust) Collector to Emitter Sustaining Voltage (Notes 3 & 4) 
Vo Ep (sat) Collector Saturation Voltage : 
Vpp(sat) Base Saturation Voltage 

Collector Cutoff Current 

DC Pulse Current Gain (Note 4) 


Low Frequency Current Gain 
({ = 1kHz) 


High Frequency Current Gain 
(f = 100 MHz) 


Real Part of hie (f = 350 MHz) 


(arn El aon on oe 
HPweww a 


< 
Q 
ty 


< 
2 
co] 


< 
Q 
tH 


on 
3] 


= 
3} 


Open Circuit Output Capacitance 


*Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTOR 2N3564__ 
TYPICAL ELECTRICAL CHARACTERISTICS 


TaN AND QUTPUT 


| . | CAPACITANGES VERSUS REVERSE 
COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* BIAS VOLTAGE 


Ce ' 

é cae] CTL oo 
Sac eee Sto 
“copes CT | eC 
Ease» 


mA 
mA 


7 4 
i i . $ 

a9 i F 
bad = s . 
= 4 a 
Oe 3 > tas 
2 : o 3 
5. e = 
fra : © 1 & 
ew s — , 
4 8 S 
Q : oO 
Qo. 
j ‘ 

QO 

© 4.0 ze 


of 5.0 10 5 0 8 0 50 10 Cr cr “6.1 6.5 1.6 5.0 10 50 100 


Vee - COLLECTOR-EMITTER VOLTAGE - VOLTS : Veg - COLLECTOR-EMITTER VOLTAGE - VOLTS REVERSE BIAS VOLTAGE - VOLTS 


NORMALIZED COLLECTOR CUTOFF 


CURRENT VERSUS CONTOURS OF CONSTANT GAIN 
AMBIENT TEMPERATURE BANDWIDTH PRODUCT (f) 
ng See ee | 
eae = 
8 -_—-— 00 a 
_—— : FEEL 
iene aie S 2 
— 
a = 
2 7 s 
aw. : 
Stee . 
= Fae Tia J | 
i . i 0.1 0.5 1.0 5.0 10 50 100 
Tp - AMBIENT TEMPERATURE - °C lo ~ COLLECTOR CURRENT - mA 
DC PULSE CURRENT GAIN VERSUS | MAXIMUM POWER DISSIPATION 
COLLECTOR CURRENT | VERSUS TEMPERATURE 


aioe iad! 

Sate es Gis as 
ease GReele 
CCEEEN TEA 
JON is 
{os cen ewes 
: segeeave 


- FORWARD CURRENT TRANSFER RATIO 


MAXIMUM POWER DISSIPATION -mW 


Nee 


COLLECTOR CURRENT - mA 


oF 


” 0 25 50 75 100. ‘125 


Ta- AMBIENT TEMPERATURE - °C 
* Single family characteristics on Transistor Curve Tracer 


NOTES: | 
(1). “These betihos are ‘limiting values above which the serviceability of any individual semiconductor device may be impaired. 


(2)" ‘These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200°C/Watt (derating factor of 5.0mW/°C); 
junction-to- ambient thermal resistance of 500°C/Watt (derating factor of 2. OmW/°C). 


(3). Rating refers to a high- -current point where collector-to-emitter renee is lowest. 
(4) Pulse Conditions: length = 300 ae duty cycle <1%. 


2N3565 
NPN HIGH GAIN 


DIFFUSED SILICON PLANAR*TRANSISTOR 


The 2N3565 isa very high beta NPN silicon PLANAR* transistor suited for high gain audio pre- 


amplifier stages and direct coupled circuits. It also features the solid package designed to give PHYSICAL DIMENSIONS 
In accordance with JEDEC (TO-106) outline 


maximum mechanical support to the transistor chip. This is similar to the SE 4002. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures 


Operating Junction Temperature +125°C Maximum | | | 500 MIN. 
3 LEADS | | | 

Storage Temperature -55°C to +125°C ree 

Soldering Temperature (10 sec. time limit) +260°C Maximum 


Maximum Power Dissipation 


Emitter | Collector 
Total Dissipation at 25°C Case Temperature (Note 2) 0.5 Watt ee an pees 
at 65°C Case Temperature (Note 2) 0.3 Watt 
at 25°C Ambient Temperature (Note 2) 0.2 Watt ae 
Maximum Voltages NOTES: All dimensions in inches 
All teads electrically isolated from case 
VoRo Collector to Base Voltage . 30 Volts | s electrically non-conductive material 
Vcro Collector to Emitter Voltage (Note 3) 25 Volts 
VERO Emitter to Base Voltage 6.0 Volts * Planar is a patented Fairchild process. 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Characteristic Min. Max. Units Test Conditions _ 
DC Current Gain 


DC Current Gain 
High Frequency Current Gain (f = 20 MHz) 


fe 
Vop(sat) Collector Saturation Voltage 
IoRo Collector Cutoff Current 
Topo (65 C) Collector Cutoff Current 


Cobo Open Circuit Output Capacitance 


BVoRo Collector to Base Breakdown Voltage 
V 


cKolsust) Collector to Emitter Sustaining Voltage (Note 3) 


BVEBO Emitter to Base Breakdown Voltage 


—— =O OOS Slt 
Ummm me aaa4a 


— ss me 


Q 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


(2) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200°C /Watt (derating factor of 5.0mW/°C); junction- 
to-ambient thermal resistance of 500°C/Watt (derating factor of 2.0mW/°C). | 


(3) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 
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SMALL SIGNAL CHARACTERISTICS (f=1kHz, 


Characteristic . 43 Ww ss Min. =s Typ. Max. Units 
Input Resistance 
Output Conductance 

Voltage Feedback Ratio. 


Small Signal Current Gain 


Input Resistance 
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TA=25°C) 


~ 2N3566— 
NPN HIGH GAIN TYPE 


DIFFUSED SILICON PLANAR TRANSISTOR 


GENERAL DESCRIPTION - The 2N3566 is an NPN Silicon Planar Transistor designed for use 


in applications requiring very high gain. It is suitable for medium power output driver and low 


PHYSICAL DIMENSIONS 
Epoxy package 


power output circuits. This device is encased ina solid package designed to give maximum 


mechanical support to the transistor chip. This device is similar to the SE 6002. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


~55°C to +125°C 
+125°C Maximum 


+260°C Maximum 


Storage Temperature 


Operating Junction Temperature 


Lead Temperature (Soldering, 10 sec. time limit) 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.8 Watt 
at 75°C Case Temperature (Notes 2 and 3) 0.4 Watt 
at 25°C Ambient Temperature (Notes 2 and 3) 0.3 Watt 
Maximum Voltage 
VoBo Collector to Base Voltage 40 Volts roe aed on goeiaueed ted 
V Collector to Emitter Voltage (Note 4) 30 Volts eft 
Cc EO ; i Package weight is 0.66 gram 
VEBO Emitter to Base Voltage 2.0 Volts 
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
Symbol Characteristic | Min. Typ. Max. Units Test Conditions 
hor DC Pulse Current Gain (Note 5) 150 400 600 In = 10 mA Vo a 10 V 
hor DC Current Gain 80 325 In = 2.0 mA Vor = 10 V 
VBE Base-Emitter Voltage (pulsed, see Note 5) 0.87 0.9 Volts In = 100 mA Vor 10 V 
Vog (sat) Collector Saturation Voltage (pulsed, see Note 5) 0.9 1.0 Volts In = 100 mA I, = 10 mA 
bee High Frequency Current Gain (f = 20 Mc) 2.0 In = 30 mA Vor = 10 V 
OC is Open Circuit Output Capacitance 13 25 pf In = 0 Vop = 10 V 
IoRO Collector Cutoff Current 20 nA In = 0 Vos = 20 V 
Iupol"9 C) Collector Cutoff Current 5.0 LA I. = 0 Vos = 20 V 
BVano Collector to Base Breakdown Voltage 40 Volts le = 0 . In = 100 uA 
Veo (sust) Collector Emitter Sustaining Voltage 30 Volts la = 30 mA In = 0 
(Notes 4 and 5) (pulsed) 
BVERO Emitter to Base Breakdown Voltage 3.0 Volts: Io = 0 In = 100 uA 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor Gevice may be impaired. 


(2) These are steady state limits. 


The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of, 125°C/Watt (derating factor of 8.0 mW/°C); junction-to- 
ambient thermal resistance of 333°C/Watt (derating factor of 3.0 mW/°C). 


(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 psec; duty cycle < 1%. 
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FAIRCHILD TRANSISTOR 2N3566_ 
SMALL SIGNAL CHARACTERISTICS (f = 1KC) 


Symbol Characteristic Typical Units Test Conditions 
h, Input Resistance | | ; 


- Output Conductance 
Small Signal Current Gain | 


Voltage Feedback Ratio 
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2N3567 - 2N3568 
NPN GENERAL PURPOSE TYPES 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


The 2N3567 and 2N3568 are NPN silicon PLANAR“epitaxial transistors designed pri- 
marily for amplifier and switching applications over a wide range of voltage and current. 
High 
collector-to-emitter voltage allows operationto 60 volts for the 2N3568 and 40 volts for 


the 2N3567. 
ABSOLUTE MAXIMUM RATINGS [Note 1] 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-105) outline 


These devices feature a useful beta range to 500 mA and low saturation voltage. 


Maximum Temperatures 500 MIN. 


~55°C to +125°C 
+125°C Maximum — 


4+260°C Maximum 


Storage Temperature 
Operating Junction Temperature 


Lead Temperature (Soldering, 10 sec. time limit) 
COLLECTOR 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature (Notes 2 & 3) 


0.8 Watt 
| at 25°C Ambient Temperature (Notes 2 & 3) 0.3 Watt ee or Na 
Maximum Voltages 23567 2N3568 pechoge electri) Hon 
VoRpo Collector to Base Voltage 80 Volts 80 Volts Scien a 
VcEo Collector to Emitter Voltage (Note 4) 40 Volts 60 Volts 
| VEBO Emitter to Base Voltage 0.0 Volts 9.0 Volts 
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N3567 
Characteristic in. Typ. 


2N3568 


Max. Min. Typ. Max. Units Test Conditions 


DC Pulse Current Gain (Note 5) 80 120 
DC Pulse Current Gain (Note 5) 


Collector Saturation Voltage 15. : 0.25 
(pulsed, see note 5) 


Volts 


Base Saturation Voltage : : , to) Volts 


(pulsed, see note 5) 


High Frequency Current Gain 
(f = 20 MHz) 


Cc Open Circuit Output Capacitance 


obo 
Cibo 
Topo 

lopo(73°) 


IeBO 


BVcBO 


Vor o(sust) 


BVEBO 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 


Open Circuit Input Capacitance 
Collector Cutoff Current 


. Collector Cutoff Current 


Emitter Cutoff Current 
Collector. to Base Breakdown Voltage 


Collector to Emitter Sustaining Voltage 
(Notes 4 and 5) 


Emitter to Base Breakdown Voltage 


4-47 


= 30 mA 
(pulsed) 


* Planar is a patented Fairchild process. 
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ey ss SMALL SIGNAL CHARACTERISTICS (f=1.0 kHz) 


Characteristic ~ — _ | Units Test Conditions 


ees i 

Output Conductance 
Voltage Feedback Ratio 
Small Signal Current Gain 


NOTES: | 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 125°C and eae case thermal resistance of 125°C/Watt (derating factor of 8.0mW/°C; junction-to- 
ambient thermal resistance of 333°C/Watt (derating factor of 3.0mW/°C 


(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 2. 
(5) Pulse Conditions: length = 300 ys; duty cycle < 1%. _ | 
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FT3567+ FT3568 - FT3569 
NPN GENERAL PURPOSE TRANSISTORS 


yee 4.0 WATTS AT 25°C CASE TEMPERATURE 
° LVoco- - - - 60 VOLTS MIN. 

SS ee 100 MIN. AT 150 mA 

© Voesaty «+ 0.25 VOLT MAX. AT 150 mA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperature 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-105) outline 


Storage Temperature —55°C to +125°C 
Operating Junction Temperature +125°C 
Lead Temperature (Soldering, 10 second time limit) +260°C 

Maximum Power Dissipation (Notes 2 and 3) : 
Total Dissipation at 25°C Case Temperature 4.0 Watts 
at 25°C Ambient. Temperature 0.5 Watt 

. FT3567 

' Maximum Voltages : ' FT3569 FT3568 
Vero Collector to Base Voltage 80 Volts 80 Volts 
| Vero Collector to Emitter Voltage (Note 4) 3 40 Volts 60 Volts 
Vero Emitter to Base Voltage 9.0 Volts 9.0 Volts 


NOTES: All dimensions in inches 
Leads are gold-plated nickel 
Package is electrically Non- 
conductive material 

y Package weight is 0.66 gram 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


~ FT3567 © FT3568 FT3569 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. -MIN. TYP. MAX. 


i hee DC Pulse Current Gain (Note 5) - 100 150 300 
| Nee DC Pulse Current Gain (Note 5) | 100 
| Vee (sat) Pulsed Collector Saturation Voltage (Note 5) 0.10 0.25 
Vecisat) . Pulsed Base Saturation Voltage (Note 5) | 0. 0.85 1.1 
~ High Frequency Current Gain (f = 20 MHz) : | 3.0 15 
Coliector to Base Capacitance (FT3567 only) 16 25 
Collector to Base Capacitance (FT3568 only) | 
Emitter to Base Capacitance a . | 63 —s 880 
CRO Collector Cutoff Current | | 50 
lopo(75°C) Collector Cutoff Current O | Oo 5.0 
lego Emitter Cutoff Current 7 | gs 25 
BVcgg ~=Sti(‘é«tiéCCrdileCttor: to Basse Breakdown Voltage 
Voeo (sus) Collector to Emitter Sustaining Voltage . 
(Notes 4 and 5) [FT3567 only] . a . | ‘alsad) 
Vee) sus} Collector to Emitter Sustaining Voltage Ig =30mA 
(Notes 4 and 5) [FT3568 only] 
BVE36 Emitter to Base Breakdown Voltage : - I. =0 I. = 10uA 
VeE(on} Base to Emitter “ON” Voltage : ob IL =150mA Vo-=1.0V 


TEST CONDITIONS 


lo = 150 mA 
lc = 30 mA 
Ic = 150 mA 


NOTES: tp “$ *Planar is a patented Fairchild process. 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 25°C/Watt (derating factor of 40 mW/°C); junction to ambient thermal 
resistance of 200°C/Watt (derating factor of 5.0 mW/°C). 

(4) This rating refers to a high current point where collector to emitter voneee is lowest. 

ue. Pulse Conditions: length = 300 ws; duty cycle = 1%. 
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“FAIRCHILD TRANSISTORS FT3567 - 


SMALL SIGNAL CHARACTERISTICS (f= 1.0kHz)  FT3567 * FT3568 
_ SYMBOL CHARACTERISTICS TYP. 

Input Resistance | 

Output Conductance © 


Voltage Feedback Ratio 
Small Signal Current Gain 
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FT3568 - 


FT3569 


FT3569 


TYP. _iUNITS 


TEST CONDITIONS 


a 2N3569 
NPN GENERAL PURPOSE TYPE 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 


The 2N3569 is an NPN silicon PLANAR epitaxial transistor designed primarily for amplifier and 


| PHYSICAL DIMENSIONS 
switching applications over a wide range of voltage andcurrent. This device features a useful beta Epoxy package 
TO-105 


range to 500 mA and low saturation voltage. High collector-to-emitter voltage allows operation to 


40 volts. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures 


Storage Temperature | -55°C to +125°C 
Operating Junction Temperature +125°C Maximum 
Lead Temperature (Soldering, 10 sec time limit) +260°C Maximum 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.8 Watt 
at 25°C Free Air Temperature (Notes 2 and 3) 0.3 Watt 
. NOTES: All dimensions in inches 
Maximum Voltages Pee eae 
conductive material 

Vopo Collector to Base Voltage : 80 Volts Poe ne ae 
VoKo Collector to Emitter Voltage (Note 4) 40 Volts 
VEBO Emitter to Base Voltage 5.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Symbol Characteristic Min. Typ. Max. Units Test Conditions 
her DC Pulse Current Gain (Note 5) 100 150 300 | In = 150 mA Vor =z 1.0 V 
. her DC Pulse Current Gain (Note 5) 100 | In = 30 mA Vor = 10 V 
Vor (sat) Collector Saturation Voltage 0.1 0.25 Volts Io = 150 mA In = 15 mA 
(pulsed, see note 5) 
VaR (eat) Base Saturation Voltage 0.85 1.1 Volts I, = 150 mA I, = 15 mA 
(pulsed, see note 5) , 
hy : High Frequency Current Gain (f = 20 Mc) 3.0 | In = 50 mA Vor * 10 V 
Cc bbo Common Base Open Circuit Output Capacitance 18 20 pf 7 = 0 Vop = 10 V 
Cio Common Base Open Circuit Input Capacitance 44 80 pf In = 0 Veep = 0.5 V 
logo Collector Cutoff Current 50 nA I, = 0 Vop = 40 V 
Iopo{75°C) Collector Cutoff Current 5.0 pA I, = 0 Von = 40 V 
1-BO Emitter Cutoff Current 25 nA Io = 0 Ven = 4.0 V 
BVaBO Collector to Base Breakdown Voltage 80 Volts Tn = 100 pA I, = 0 
Vero (sust) Collector to Emitter Sustaining Voltage | 40 Volts In = 30 mA I, = 0 
(Notes 4 and 5) (pulsed) 
BVERO Emitter to Base Breakdown Voltage 5.0 Volts IT, = 10 yA Ta = 0 


Copyright 1964 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 
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NOTES: 


SMALL SIGNAL CHARACTERISTICS (f=1.0KC) 


Taal Characteristic = _ Typical - Units ign Bg Test Conditions 


Input Resistance 3800 
Output Conductance | : 19.2 
Voltage Feedback Ratio a 5.6 


Small Signal Current Gain = © 130. 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 125°C/Watt (derating factor of 8.0mW/°C; junction-to- 
ambient thermal resistance of 333°C/Watt (derating factor of 3.0mW/°C. . 


(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 


(5) Pulse Conditions: length = 300 psec; duty cycle < 1%. 
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2N3638 - 2N3638A 
PNP HIGH CURRENT SWITCHES 


DIFFUSED SILICON PLANAR* EPITAXIAL: TRANSISTORS 


PHYSICAL DIMENSIONS 
Epoxy package 
TO-105 . 


FAST SWITCHING - - t,, = 75 ns (max.) @ 300 mA 
- = to, = 170 ns (max.) @ 300 mA 


e HIGH BETA - - h,, 100 (min.) @ I, = 50 mA 
e HIGH CURRENT - - Up to 500 mA 

LOW V,(sat) - - 1.0 Volt (max.) @ 300 mA 
LOW COST IN ALL QUANTITIES 


ABSOLUTE MAXIMUM RATINGS (Note 1 
Maximum Temperatures = 


Storage Temperature — 55°C to +125°C 
Operating Junction Temperature +125°C Maximum 
Lead Temperature (Soldering, 10 sec time limit) +260°C Maximum 
Maximum Power Dissipation | 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.7 Watt 
at 25°C Free Air Temperature (Notes 2 and 3) | 0.3 Watt 
Maximum Voltages and Current 
Vero Collector to Base Voltage — 25 Volts 
Voes Collector to Emitter Voltage — 25 Volts ORES A Temenelone 1 ashes 
Vero Collector to Emitter Voltage (Note 4) — 25 Volts Package is electrically Non 
VeBo Emitter to Base Voltage —4.0 Volts Package weight is 0.66 gram 
lo Collector Current (Note 2) 500 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL 


Veg (sat) 
Vog(sat) 


Vogo(sust) Collector to Emitter Sustaining Voltage (Notes 4 &5) 


BVcg0 
BV ces 


CHARACTERISTIC. 


DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
Pulsed Collector Saturation Voltage (Note 5) 
Pulsed Collector Saturation Voltage (Note 5) 


Collector to Base Breakdown Voltage 
Collector to Emitter Breakdown Voltage 
Turn On Time (Note 6) 

Turn Off Time (Note 6) 


High Frequency Current Gain (f = 100 MHz) 
Common-Base, Open-Circuit Output Capacitance 
Common-Base, Open-Circuit Input Capacitance 


MIN. 


20 
30 
20 


—25 
—25 


—25 


2N3638 


TYP. MAX. 


70 

67 

40 
—0.08 —0.25 
—0.38 —-1.0 


MIN. 


80 
100 
100 
20 


—25 


—25 
—25 


2N3638A 


TYP. 


140 
160 
130 
50 
— 0.08 


— 0.38. 
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MAX. UNITS 


—0.25 
—1.0 


AK ‘ 
A 


TEST CONDITIONS 


Ic = 1.0 mA 
Ic =10mA 
I, = 50 mA 
I. = 300 mA 
I, = 50 mA 
I, = 300 mA 
I, = 10mA 
(pulsed) 
Ic = 100 uA 
Io = 100 wA 
I, ~ 300 mA 
le =z 300 mA 


I, = 50 mA 


JIe=8 


Veg = —10V 
Vee = —10V 
Vop= — 10V 
Vop = — 2.0V. 
I, = 2.5 mA 

|, = 30 mA 

I, =0 


Veg = 0 
Ip, =~ 30 mA 


I,, ~ 30 mA 


Vop = — 10V 
Ve, = — 0.5V 


*Planar is a patented Fairchild process. 
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


“SYMBOL 


- Vpe(sat) 
Vpe(sat) 
BV E80 


les 
Ices(65 °C) 


- COLLECTOR CURRENT - mA 


CHARACTERISTIC 


Base-Emitter Saturation Voltage (pulsed, Note 5) 
Base-Emitter Saturation Voltage (pulsed, Note 5) 


Emitter to Base Breakdown Voltage 
Collector Reverse Current 
Collector Reverse Current 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS* 


Veg ~ COLLECTOR VOLTAGE - VOLTS 


_, COLLECTOR CHARACTERISTICS* 


I¢- COLLECTOR CURRENT - mA 


- mA 


- COLLECTOR CURRENT 


Vog~ COLLECTOR EMITTER VOLTAGE - VOLTS 


BASE CHARACTERISTICS* 
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mA 
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Ic 


~ COLLECTOR CURRENT -mA 
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* Single family characteristics on Transistor Curve Tracer. 
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3 (sat) - COLLECTOR SATURATION VOLTAGE - VOLTS 
D ‘ ' 1 


MIN, TYP. 
-0.9 
~0.8 ~1.25 
—4.0 
0.1 
0.002 


2N3638 
COLLECTOR CHARACTERISTICS* 
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2N3638A 


COLLECTOR CHARACTERISTICS* 
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Veg - COLLECTOR EMITTER VOLTAGE - VOLTS 


2N3638 ¢ 2N3638A 


‘COLLECTOR SATURATION VOLTAGE — 
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I¢ - COLLECTOR CURRENT - mA 


4-54 


hep ~ DC PULSE CURRENT GAIN 


Veg (Sat) - BASE SATURATION VOLTAGE ~ VOLTS 


hee - DC PULSE CURRENT GAIN - 


“1.5 


UNITS TEST CONDITIONS 
Volts I-=50mA 1,=2.5mA 
Volts Ip = 300mA_ 1, =30mA 
Volts I:-=100pA I, =0 

nA Vop= —-15V V.,=0 

pA Vop= —15V V.,=0 


DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


lor COLLECTOR CURRENT - mA 


DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


Char at NUE 
CC OIC IC NW 

Lit | ti TUT EN 
Steel 
See eee 
Poe haLVESE Sti ouse Ll 
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0.1 1.0 ~10 -100 ~500 
Ic ~ COLLECTOR CURRENT - mA 


BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


ie 
CHCA 
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Seat 


Ic ~ COLLECTOR CURRENT - mA 


FAIRCHILD TRANSISTORS 2N3638 - 2N3638A z 4 


TYPICAL ELECTRICAL CHARACTERISTICS 


"CES WV Pei ort 
1 


- TURN OFF BASE CURRENT - mA 


Igo 


- mA 


Igo - TURN OFF BASE CURRENT 


Bae ann 4eae 


COLLECTOR REVERSE CURRENT 
VERSUS REVERSE BIAS VOLTAGE 


0 - 
Veg 7 COLLECTOR TO EMITTER VOLTAGE - VOLTS 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENT 


ip: wom f| f | | Z| LY 
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VAR 
aR 
eal 
aap a 
Ae 
aa 


-20 -30 -4 -50 
- TURN ON BASE CURRENT - mA 


ia 


FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


Ig, ~ TURN ON BASE CURRENT - mA 


SWITCHING TIMES VERSUS 
COLLECTOR CURRENT © 


COLLECTOR-BASE DIODE REVERSE 
CURRENT VERSUS TEMPERATURE 


-50 


Ty ~ AMBIENT TEMPERATURE -°C 


STORAGE TIME VERSUS TURN ON 


AND TURN OFF BASE CURRENT 


- mA 


TURN OFF BASE CURRENT 


Igo - 


igi . 


FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


- mA 


- TURN OFF BASE CURRENT 
TAT AT 


Igy ~ TURN ON BASE CURRENT - mA 


DELAY TIME 
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SWITCHING TIMES - ns 
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VBE.) ~ REVERSE BASE-EMITTER VOLTAGE - VOLTS 
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BASE CURRENT AND REVERSE 
BASE EMITTER VOLTAGE 
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20 - 
Ip, - TURN ON BASE CURRENT - mA 


INPUT AND OUTPUT 
CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


REVERSE BIAS VOLTAGE - VOLTS 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENT 


Igo - TURN OFF BASE CURRENT - mA 
a t i 


FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 
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Vee 
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- TURN OFF BASE CURRENT - 


~ COLLECTOR EMITTER VOLTAGE - VOLTS 
~ oo 


TURN OFF BASE CURRENT ~ mA 


Igo ,- 


ot ULE UI ad 
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CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f;) 
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AND TURN OFF BASE CURRENT 
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"SMALL SIGNAL CHARACTERISTICS — 


* 25°C Fa 


= -10V0LTS 
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CHARACTERISTICS RELATIVE TO VALUE AT Ty 


R& 
= 
a 


CHARCTERISTICS RELATIVE TO VALUE AT Ip=-10mA 


o 
CHARACTERISTICS RELATIVE TO VALUE AT Voge 


= 8.0 
Vop - C 


- =20 
lig ~ COLLECTOR CURRENT - mA 


NOTES: 
(1) These. ratings are limiting values above which the ‘serviceability of any individual semiconductor device may be impaired. 
- (2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 14 °C/Watt (derating factor of 7.0mW/°C); 


junction to ambient thermal resistance of 333°C/Watt (derating factor of 3:0 mW/°C). 
(4) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. . 
(5) Pulse conditions: length = 300 us; duty cycle = 1%. | 
(6) See switching circuit for exact values of Io, Igy, and Igo. 


h PARAMETERS sas = 1.0 KHz) — 


- COLLECTOR VOLTAGE - VOLTS Ty ~ AMBIENT TEMPERATURE - °C 


oo 2N3638 2N3638A | 
SYMBOL — CHARACTERISTIC MIN, TYP, = MAX. = MIN. =—sTYP. ss MAX. ~—sUUNNITS TEST CONDITIONS 
hi. Input Resistance | : 200 2000 480 2000 ohms I, =10mA VQ-=—10V 
Noe Output Conductance | 80 1200 80 1200 wmhos I, =10mA VQe=—10V 
Nee Voltage Feedback Ratio 162 2600 162 1500 x10* I, =10mA VQ.=—10V 
Ne Small Signal Current Gain 25 2874 100 180 lp =10mA  Vog= —10V 


Ton and Tors TEST CIRCUIT 


VeB = +3.1V Vec = -10V 


TO SAMPLING SCOPE 


_ | t, < 1.0ns 
“LP ZIN > 100kQ 
VIN = -9.0V 
t; ts < 6.0ns 
PULSE dase = 0.5ys 
Zin = 500 
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~ 2N3639 - 2N3640 
PNP HIGH-SPEED LOGIC SWITCHES 


SILICON PLANAR“ EPITAXIAL TRANSISTORS 


The 2N3639 and 2N3640 are very high speed silicon PNP logic transistors. They are 
epitaxial PLANAR units and feature 500 MHz fr and T. of 30 and 50 ns respectively. 


PHYSICAL DIMENSIONS 


.215 DIA. 
MAX. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 


-55°C to +125°C 
+125°C Maximum 


+260°C Maximum 


Storage Temperature 
Operating Junction Temperature 


Lead Temperature (Soldering, 10 sec time limit) 
_ Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperatures (Notes 2 & 3) 


0.5 Watt 
at 25°C Free Air Temperature (Notes 2 & 3) 0.2 Watt 
Maximum Voltages — 2N3639 2N3640 
V BO Collector to Base Voltage -6.0 Volts -12 Volts 
Cc : : NOTES: All dimensions in inches 
Vor O Collector to Emitter Voltage (Note 4) -6.0 Volts -12 Volts Ig ee seni atee irom caee 
VEBO Emitter to Base Voltage -4.0 Volts -4.0 Volts peanuts 


2N3640 
Min. Typ. Max. 


2N3639 


Min. Typ. Max. Test Conditions 


Units 


| | Charge Storage time (Note 5) Cond. Cc 
Turn On Time (Note 5) Cond. B 
Turn On Time (Note 5) Cond. A 26 ; ~~) 
B 
A 


~10mA, I, ~ 10mA, Ino = -10mA 
5.0 mA 
0.5 mA 


-5.0mA 


Bl 


Bl 
Turn Off Time (Note 5) Cond. =~ 5.0mA, I 
Turn Off Time (Note 5) Cond. 


High Frequency Current Gain 
(f = 100 MHz) 


High Frequency Current Gain 
(f = 100 MHz) 


DC Pulse Current Gain (Note 6) 30 120 63 
DC Pulse Current Gain (Note 6) 20 50 
-0.07 -0.16 -0.14 -0.2 
-0.19 -0.5 -0.37 -0.6 


38 


5.0 7.5 


3.0 6.0 


120 


Volts 
Volts 


Collector Saturation Voltage 


Collector Saturation Voltage 
(pulsed, see note 6) 


Volts 
Volts 


-0.18 -0.3 
-0.15 -0.25 


-0.1 -0.25. 
-0.08 -0.23 


Collector Saturation Voltage 
Collector Saturation Voltage 
(T a +65°C) . 
Base Saturation Voltage -0.75 -0.9 -0.95 
-0.8 -0.9 -1.0 


“1.1 -1.5 


-0.75 -0.9 -0.95 
-0.8 -0.9 -1.0. 
“1.1 -1.5 


Volts 
Volts 
Volts 


Base Saturation Voltage 


Base Saturation Voltage 
(pulsed, see note 6) 


SEMICONDUCTOR 
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Characteristic 


se. Min. Typ. Max. Units 
| Collector Reverse Current 
Collector Reverse Current 


Collector Reverse Current 
(T wn +65°C) 
Collector Reverse Current 
(T A= +65°C) 
Common Base Open Circuit 
' Output Capacitance 


Common Base Open Circuit 
Output Capacitance 


Common Base Open Circuit : , i : | | 0 
Input Capacitance 


Collector to Base Breakdown ‘ } . 100 pA 
Voltage 


Collector to Emitter Breakdown ; , 100 pA 
Voltage 


Voro(sust) Collector to Emitter Sustaining . | | | I, = 10 mA 
Voltage (Notes 4 and 6) . © (pulsed) 


Emitter to Base Breakdown : ‘ 100 pA 
Voltage 


BVEBO 


NOTES: 7 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200°C /Watt (derating factor of 5.0 mW/°C); junction-to-ambient 
- thermal resistance of 500°C /Watt (derating factor of 2.0mW/°C). 


(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. 
(5) See switching circuit for exact values of To» Iai? and I 
(6) Pulse Conditions: length = 300 us; duty cycle = 1%. 


TYPICAL COLLECTOR CHARACTERISTICS* 
2N3639 2N3640 --2N3639 2N3640 


web 77] ACTIVE REGION : BASE CHARACTERISTICS* 
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Vee: - COLLECTOR - EMITTER VOLTAGE - VOLTS Vog ~ COLLECTOR - EMITTER VOLTAGE - VOLTS Vee ~ BASE oi ere voit 
| - c . DC PULSE CURRENT GAIN VERSUS 
SATURATION REGION . SATURATION REGION COLLECTOR CURRENT 
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* Single family characteristics on Transistor Curve Tracer. 
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| FAIRCHILD TRANSISTORS 2N3639* 2N3640 | | 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR SATURATION 
COLLECTOR REVERSE CURRENT VOLTAGE VERSUS COLLECTOR BASE SATURATION VOLTAGE 
VERSUS AMBIENT TEMPERATURE CURRENT VERSUS COLLECTOR CURRENT 


-0.1 
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soba AL 
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HSS Ail 
Mn Scae 
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mani co oe AT yee 


Pe dul 

oe pe 
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39 
0.6 
. -10 100 -0.1 -0.5 -1.0 -5.0 -10 -50 -100 
Ie - COLLECTOR CURRENT - mA Iq ~ COLLECTOR CURRENT - mA 


Ices - COLLECTOR - EMITTER CURRENT - nA 


-0.02 


Vog (sat) - COLLECTOR SATURATION VOLTAGE - VOLTS 


Vp (sat) - BASE- EMITTER SATURATION VOLTAGE - VOLTS 


Ta ~ AMBIENT TEMPERATURE - °C 


INPUT AND OUTPUT 
COLLECTOR REVERSE CURRENT CONTOURS OF CONSTANT GAIN | CAPACITANCES VERSUS 
VERSUS REVERSE BIAS VOLTAGE BANDWIDTH PRODUCT (f,) REVERSE BIAS VOLTAGE 


TT 
TNA T 
TY 
TUNA 
ney 


Iq ~ COLLECTOR CURRENT - mA 


Veg ~ COLLECTOR VOLTAGE - VOLTS 
CAPACITANCE - pF 


Icgs ~ COLLECTOR REVERSE EMITTER CURRENT 


STORAGE TIME VERSUS TURN ON STORAGE TIME VERSUS TURN ON STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS AND TURN OFF BASE CURRENTS AND TURN OFF BASE CURRENTS 


IB1 - TURN ON BASE CURRENT - mA 
- TURN ON BASE CURRENT - mA 


Ig, ~ TURN ON BASE CURRENT - mA 


1g) 


0 0.1 0.2 0.3 0.4 0.5 0 1.0 2.0 3.0 4.0 5.0 


leo - TURN OFF BASE CURRENT - mA ins ~ TURN OFF BASE CURRENT - mA 
FALL TIME VERSUS TURN ON FALL TIME VERSUS TURN ON FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS AND TURN OFF BASE CURRENTS AND TURN OFF BASE CURRENTS 


Hea 


Igy - TURN ON BASE CURRENT - mA 
Ig) - TURN ON BASE CURRENT - mA 
Ig) ~ TURN ON BASE CURRENT - mA 


0 1.0 2.0 3.0 4.0 5.0 
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SWITCHING TIMES. - ns - 


10 


SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 


Ic = 10mA 


SWITCHING TIMES VERSUS _ 
COLLECTOR CURRENT 


ics eee at 
aes: Se oad 


ES a A OH 
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Ii 7 Ipo = 0.5mA 
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ime 


SWITCHING TIMES - ns _ 


0 
1.0 2.0 5.0 10 20° 


Ie - COLLECTOR CURRENT - mA Ty ~ AMBIENT TEMPERATURE - °C 


‘PROPAGATION DELAY TIME 
VERSUS 
COLLECTOR SUPPLY VOLTAGE 


aoe ets ae ae ee 
eee ae (ae ae a ae ee 
oe a a 
pr AS ea 
ee 
g 4.0 Ln) ee 
‘TT 
oF on ae ee 
ee Ae el 
elie al 
0 = 6-1.0 -3.0 -5.0 -7.0 
Veco 7 COLLECTOR VOLTAGE - VOLTS 
TURN ON AND TURN OFF 
TEST CIRCUIT 
VBB- Vee 
: To Sampling Scope 
JA. Vin 0.1 Zin = 100k2 
_t, < 1.0ns 
Pulse Width > 100ns | 


Zin = 2082 
t., te < I.0ns 


FD-700. 
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~ Vpggy ~ REVERSE BASE- EMITTER VOLTAGE -' VOLTS 


~ FAIRCHILD TRANSISTORS 2N3639 * 2N3640 


DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 
BASE EMITTER VOLTAGE 


Ip) ~ TURN ON BASE CURRENT - mA 


- TURN ON BASE CURRENT - mA 


RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 


lo - COLLECTOR CURRENT - mA 


FIVE STAGE RING OSCILLATOR FOR MEASUREMENT OF 
PROPAGATION DELAY 


Vec 


kK—-— 5 TRANSISTORS | 
| 1 
tb * 10foce 
Vee 3=—YeB.SCSY 
Cond. A -1.5V -6.0V = +5.0V 
Cond. B -4.5V +2.5V -7.0V 
Cond. C -3.0V -10V +9,0V 


2 ns / division 


VIN 


Vout 


OUTPUT 


RB 
5KQ 


68022 
3902 


Reps Ic 
5kQ + 10mA 


UkQ s 50mA 
5102. = 10mA 


7 ae 20 ie eee SE 


Oo 


2N3641 ° 2N3642 * 2N3643 


NPN CLASS-C RF AMPLIFIERS 
AND HIGH CURRENT SWITCHES 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 


The 2N3641, 2N3642, and 2N3643 are NPN silicon PLANAR epitaxial transistors designed for 


service as Class-C RF amplifiers and high current switches. They feature outstanding RF fel ete ice 
performance with 700 mW power output at 30 MHz typical. Total switching times are 94 nsec TO-105 


typical at 300 mA. | a5 0 
ABSOLUTE MAXIMUM RATINGS [Note 1] | (ae ee 


i MAX. 
Maximum Temperatures 


Storage Temperature -55°C to +125°C 
Operating Junction Temperature | 125°C Maximum 
Lead Temperature (Soldering 1/16" +1/32", 10 sec time limit) 260°C Maximum 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature (Notes 2 & 3) 0.7 Watt 

at 25°C Ambient Temperature (Notes 2 & 3) 35 Watt 

: Maximum Voltages and Current ae 2N3642 

| VcBo Collector to Base Voltage 60 Volts 60 Volts 
7 Vero Collector to Emitter Voltage (Note 4) 30 Volts 45 Volts = se gi vm 
VERO Emitter to Base Voltage | 9.0 Volts 5.0 Volts SG eee 


Characteristic Min. Typ. Max. Units Test Conditions 
Amplifier Power-Gain: (Note 7) =O 
({ = 30 MHz) (Zero Signal) 


: Collector Efficiency (Note 7) | = 0 V 
| (£ = 30 MHz) (Zero Signal) 


| High Frequency Current Gain (f = 100 MHz) 


Vor 
CE. 


50 mA 
DC Pulse Current Gain 2N3641 2N3642 
(Note-s) 2N3643 
DC Pulse Current Gain 2N3641 2N3642 
acer) 2N3643 
Turn On Time (Note 6) 
Turn Off Time (Note 6) 


* Planar is a patented Fairchild process. 
NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 143°C/Watt (derating factor of 7.0mW/°C); 
junction-to-ambient thermal resistance of 286°C /Watt (derating factor of 3.5mW/°C). 


(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. 
| (5) Pulse Conditions: length = 300 ys; duty cycle = 1%. 


(6) See switching circuit for exact values of Tu Tey and I30° 
(7) Pin = 40 mW, Rg = 140 ohms, Ry, = 2600hms, see test circuit. 
SEMICONDUCTOR 
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Ie — COLLECTOR CURRENT ~ mA 


Symbol — Characteristic _ 


BV Collector to Base Breakdown Voltage © 


CBO 


Voro(sust) Collector to Emitter Sustaining 


_ Voltage (Notes 4 & 5) 2N3641 2N3643 
. , | 2N3 642 
Emitter to Base Breakdown Voltage 
Output Capacitance | 
Vor (sat) Collector Saturation Voltage 
Vor (sat) 
To ES Collector Reverse Current 
(65°C) 


, Collector Saturation Voltage 


lors Collector peverne Current 


TYPICAL ELECTRICAL CHARACTERISTICS 


Max. 


Units 


Volts 


Volts 
Volts 
Volts 
pF 
Volts 
Volts 
pA 
pA 


COLLECTOR CHARACTERISTICS* 


2N3641 ¢ 2N3642 


ACTIVE REGION 
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Veg ~ COLLECTOR-EMITTER VOLTAGE ~ VOLTS 


COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


Voglsat) - COLLECTOR SATURATION VOLTAGE - VOLTS 
* Veg (sat) — BASE SATURATION VOLTAGE — VOLTS 


50 = 100 300 
Ie ~ COLLECTOR CURRENT — mA — 


SATURATION REGION 
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ALL | 
Oe vl 
i 

| 


oe 
QQ 


pA 


10 “mA 


Io 
Io 
Io 
Ip 
In 
Ty 


<< 
Qa a 
me 


2N3643 
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BASE SATURATION VOLTAGE 
VERSUS COLLECTION CURRENT 


i¢ ~ COLLECTOR CURRENT — mA 
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Vog ~ COLLECTOR-EMITTER VOLTAGE — VOLTS 


~ DC PULSE CURRENT GAIN 


Vege — COLLECTOR-EMITTER VOLTAGE — VOLTS 


PULSE DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


PUT ETT 
ji vee eT TT Pai IN 
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Aa anil fi 
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Teh 
0.1 1.0 10 - 100 500 


Ie ~ COLLECTOR CURRENT - mA 


250 


Yjg ~ INPUT ADMITTANCE — mmhos 


FAIRCHILD TRANSISTORS 2N3641 ° 2N3642 - 2N3643 


TYPICAL ELECTRICAL CHARACTERISTICS 


EMITTER TRANSITION AND 


OUTPUT CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f,) 


22 20 = 2000 
CU eS \e/ / | 
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a 8 S$ 2a® ‘a 250 MHz ai 5 
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_110-580pF 
502 GENERATOR (05 


Piy = 40mW 


Ic ~ COLLECTOR CURRENT ~ mA 


30 MC AMPLIFIER TEST CIRCUIT 


SHIELD 
\. 


T, - 4 Turns no. 20 Wire, %” Dia. x 4" Long, Midtapped. 
L, and Lo - 4 Turns no. 20 Wire, 4” Dia. x 4%" Long. 
‘Variable Capacitors are Compression Mica. | 


INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT — 


OUTPUT SHORT CIRCUIT 


Iq ~ COLLECTOR CURRENT — mA 


Ye ~ REVERSE TRANSFER ADMITTANCE — mmhos 


REVERSE TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT — 
INPUT SHORT CIRCUIT 


ftapioe! TT TL 
ast ed 


Iq ~ COLLECTOR CURRENT — mA 


Ly L2 
ee 
= 
\ 
| |7-100pF |7-100pF | 
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Yee — FORWARD TRANSFER ADMITTANCE — mmhos 


e 
Voc = 15V 


FORWARD TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT — 
OUTPUT SHORT CIRCUIT 
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Ie ~ COLLECTOR CURRENT ~ mA 


TYPICAL POWER if 


Yoo" OUTPUT ADMITTANCE — mmhos 


Co) Poyy = 400mW min. 
— at 1 2 60% 


wn 


| | | 
| |= --Heat sink 
| | jeecommended 


wae ob vwrne 4 memati 


50. «dD 200 


Pin ~ INPUT POWER - mW 


502 LOAD 


OUTPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT — 


Ie — COLLECTOR CURRENT ~ mA 


TYPICAL ELECTRICAL CHARACTERISTICS 


TYPICAL SMALL SIGNAL CHARACTERISTICS 
(F = 1kHz,Vce = 10 VOLTS) 


Symbol Characteristic 
ie Input Resistance 
Age Output Conductance 
hig : Voltage Feedback Ratio 
hea Small Signal Current Gain 


ns 


TIME - 


300 nsec 
16y = 


0 


Pulse Source 
Rise Time < 1.0nsec 
Zin 50 Q 


SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 


~25 0 4) 50 5 
Ty, ~ AMBIENT TEMPERATURE - °C 


TURN-ON 
TEST CIRCUIT 


+25V 


To Sampling Scope ° 
Rise Time <1.0.nsec 
Input Z * 100k Q— 


 2N3641 | 
2N3642 2N3643 | 
In = 10mA 50 mA 10 mA 50 mA _ —_sdU/nits 
460 350 950 880 Ohms 
«55 405 | 83 — 660 y.mhos 
130 500 205 «1500 x107° | 


90 97 170 220 


SWITCHING TIMES 
VERSUS 
COLLECTOR CURRENT 


TIME — ns 


Ree 
=a ae 
0 a es cee 
10 20 50 100 200 500 


Iq — COLLECTOR CURRENT — mA 


TURN-OFF 
TEST CIRCUIT 


- 15V +25V 


0.47 5002 


+31V : 
0 


5022 1N3600 
PULSE SOURCE . - | 
RISE TIME < 20nsec = =. = 
Zin = 502 : 
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1000 


TO SAMPLING SCOPE 
RISE TIME < 1.0 nsec 


— INPUT Z *® 100k2 


FT3641 + FT3642 - FT3643 


os NPN CLASS. C RF AMPLIFIERS AND HIGH CURRENT SWITCHES 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


OP \ a ea mw ae Sores 3.0 W AT 25°C CASE TEMPERATURE 
450 mW AT 25°C AMBIENT TEMPERATURE 
e HIGH GAIN. ..... 400 mW RF POWER OUT AT 30 MHz EPISIC DE DIMENSIONS 
e HIGH BETA...... 100 (MIN) AT 150 mA, 25 (MIN) AT 500 mA JEDEC (TO-105) outline 
e HIGH T,........ 250 MHz (MIN) AT 50 mA 
e FAST SWITCHING . . . 60 ns (MAX) t,, AND 150 ns (MAX) t,,, AT 300 mA 
° LOW Vega ee = 0.22 V (MAX) AT 150 mA, 0.35 V (TYP) AT 500 mA 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures 
Storage Temperature 


—55°C to +125°C 


Operating Junction Temperature 125°C 
Lead Temperature (Soldering, 10 second time limit) 260°C 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 3.0 Watts 
at 25°C Ambient Temperature [Notes 2 and 3] 0.45 Watt 
| FT3641 
Maximum Voltages FT3642 FT3643 
| Vceo Collector to Base Voltage 60 Volts 60 Volts ase Orvis oer 
Veco Collector to Emitter Voltage [Note 4] 45 Volts 30 Volts ete ere en 
Veeco Emitter to Base Voltage 9.0 Volts. 9.0 Volts SSE Seva mrcger 
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) | 
, — FT3641 © FT3642 FT3643 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 
Gp; Amplifier Power Gain (f = 30 MHz) (Note 7) 10 12 10 12 dB IL =0 Vop = 15V 
, (zero signal) 
n Collector Efficiency (f = 30 MHz) (Note 7) 60 79 60 75 % IL =0 Vop = 1SV 
(zero signal) 
h,. High Frequency Current Gain (f = 100 MHz) 2.5 8.0 2.5 8.0 I, =50 mA Vop = 5.0 V 
hee DC Pulse Current Gain (Note 5) 40 75 120 100 220 = #8300 ; Io = 150 mA Veg = 10V 
hee DC Pulse Current Gain (Note 5) 15 62 — 25 = 125 I, = 500mA Vop = 10 V 
f.. Turn On Time (Note 6) 14 60 14 60 ns I, =~ 300 mA Ip, ~ 30 mA 
tors Turn Off Time (Note 6) 80 150 80 150 ons I. =~ 300 mA Ip, = 30 mA 
Ip, = —30 mA 
NOTES: * Planar is a patented Fairchild process. 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 33.3° C/Watt (derating factor of 30 a C); junction to ambient 
thermal resistance of 222°C/Watt (derating factor of 22.2 mW/ °C). 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 

(6) See switching circuit for exact values of Ic, Ig1, and fez. 

(7) Pin = 40 mW. See Test Circuit. 
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ig — COLLECTOR CURRENT — mA 


"TEST CONDITIONS 


SYM BOL 
BVcg6 
Veo (sus) 


CHARACTERISTICS 


Collector to Base Breakdown Voltage 
Collector to Emitter Sustaining Voltage (Notes he and 5) . 
. (FT3641, FT3643) | | lo= 
(FT3642) | 


10 mA (pulsed) |, = 0 

Ic = 10 mA (pulsed) 1, = 0 
I. = 10 uA 

— Veg = 10V 
I, = 15 mA 
I, =15mA 
Vig = 0 
Veg = 0 


BV eg 
‘obo 

Vee, sat) 

Vee (sat) 


Emitter to Base Breakdown Voltage 

Output Capacitance (f = 1.0 MHz) 
~ Pulsed Collector Saturation Voltage (Note 5) 

Pulsed Emitter Saturation Voltage (Note 5) 

‘Collector Reverse Current 

Collector Reverse Current 


Vee = 50V 


loess 
Iops(65°C) Vee = 50V 


TYPICAL ELECTRICAL CHARACTERISTICS 


‘COLLECTOR CHARACTERISTICS* | 


FT3641 © FT3642 FT3643 


ACTIVE REGION 


ACTIVE REGION SATURATION REGION | SATURATION REGION 


"i" PPL! “oz 
yer) 
e “CO eer): “ee 
2 a ee 2 
08) conneee Ae 
S VOLS er i oe 
a errs “Ze 
i a) Gaa mee a allan ee x 
PTA “ee 
A) ert | 


Veg ~ COLLECTOR-EMITTER VOLTAGE — VOLTS 


Veg ~ COLLECTOR -EMITTER VOLTAGE — VOLTS Vege ~ COLLECTOR-EMITTER VOLTAGE + VOLTS 


Veg — COLLECTOR-EMITTER VOLTAGE ~ VOLTS 


PULSE DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


BASE SATURATION VOLTAGE 
VERSUS COLLECTION CURRENT 


COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


ae ‘ ‘i ped ae od ea 
STITT  . “ey TIT 
= S 14 Vee * 10V 
' > > 7 CE 
= : 5 ct Cc i a 
oO < 1.2 es iv, 
S ge eo : ee | 
z Oo vr 
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1.0 5.0 10 1.0 5.0 10 50 100 ‘4 ol 0.1: 1.0 10 100 500 


Ic ~ COLLECTOR CURRENT — mA 


*Single Family Characteristics on Transistor Curve Tracer. 
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Ie ~ COLLECTOR CURRENT ~ mA 


c 7 COLLECTOR CURRENT - mA 


_ FAIRCHILD TRANSISTORS FT3641 - FT3642 - FT3643 | 


— INPUT ADMITTANCE — mmhos 


ie 


CAPACITANCE — pF 


TYPICAL ELECTRICAL CHARACTERISTICS 


INPUT AND OUTPUT 
CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


Sh 
SN 


REVERSE BIAS VOLTAGE — VOLTS 


502 GENERATOR (05 


Py = 40mW 


CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f) 


Veg — COLLECTOR VOLTAGE — VOLTS 


5.0 10 
I¢ — COLLECTOR CURRENT — mA 


5 10 200 


3OMHz AMPLIFIER TEST CIRCUIT 


SHIELD 
\ 


T, - 4 Turns no. 20 Wire, %” Dia. x 4%” Long, Midtapped. 
L, and L>2 - 4 Turns no. 20 Wire, 4” Dia. x 4%" Long. 
Variable Capacitors are Compression Mica. . 


INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT 
(OUTPUT SHORT CIRCUIT) 


Yre ~ REVERSE TRANSFER ADMITTANCE — mmhos 


Vo — COLLECTOR CURRENT — mA 


le ~ COLLECTOR CURRENT — mA 


7-100pF | 


REVERSE TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT 
(INPUT SHORT CIRCUIT) 


Yte — FORWARD TRANSFER ADMITTANCE — mmhos 
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O 
| Vec = 15V 
Rg = 1402, Ru = 2602 as seen by transistor. 


FORWARD TRANSFER ADMITTANCE 


VERSUS COLLECTOR CURRENT 


(OUTPUT SHORT CIRCUIT) 


0 10 20 
Ic ~ COLLECTOR CURRENT — mA 


TYPICAL POWER IN 
VERSUS POWER OUT 


oo 


f 


~-~Heat sink 
recommended 


Piy > UNPUT POWER - mW 


Yoe ~ OUTPUT ADMITTANCE — mmhos 


CO) Poys = 400mW min. 


at 1 > 60% 


§50Q LOAD 


OUTPUT ADMITTANCE VERSUS 
- COLLECTOR CURRENT 
(INPUT SHORT CIRCUIT) 


Ce ake es 
a ae 
pares 


5.0 10 20 
Ie ~ COLLECTOR CURRENT ~ mA 


~ FAIRCHILD TRANSISTORS FT3641 + FT3642 + FT3643 _ 


TYPICAL ELECTRICAL CHARACTERISTICS _ 


TYPICAL SMALL SIGNAL CHARACTERISTICS 
SS of = ] kHz, Vee = 10 V) » - 


“Symbol ‘Characteristic 
~ tie” Anput Resistance 
fee —-—~-« Output Conductance 


te «Voltage Feedback Ratio. ~ 


Ne Small Signal Current Gain 


SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 


Ty ~ AMBIENT TEMPERATURE - °C 
. \ . 


TURN-ON 
TEST CIRCUIT | 


+25V 


80.2 . 


| 300ns- | 
16V ¢ 


—«0 

Pulse Source | 
_ Rise Time < 1.0ns 

© Sy = 902 = a 


To Sampling. Scope 
Rise Time <1.0ns 
Input Z ~ 100k 2 


 FT3641¢ FT3642 


‘le =10mA 50mA 


460. 350 
65 405 
130 500 
90 97 

: 


+ 31V —_ | 
PULSE SOURCE 


RISE TIME < 20ns 
Zin ig 50 Q° 
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FT3643 


10mA 50mA — Units 


950 .. 880 Ohms | 
83 660 umhos - 
205 1500 #£«+xil0e © 
170 «220 | 


SWITCHING TIMES 
VERSUS 
COLLECTOR CURRENT 


Iq ~ COLLECTOR CURRENT — mA 


TURN-OFF 
TEST CIRCUIT 


- 15V +25V 


92 . 


0.47uF 5000 TO SAMPLING SCOPE 


INPUT Z ~ 100k 


_ RISE TIME < 1.0ns) 


-2N3644 - 2N3645_ 
PNP HIGH CURRENT SWITCHES | 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 


These PNP silicon PLANAR epitaxial transistors are designed for digital and analog applications 


at high current and high | PHYSICAL DIMENSIONS 
2s T Epoxy package 
LVaRo? make them ideal for use as line drivers and memory applications. 3 


at current levels up to 500 milliamperes. Their high beta, high f 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures 


Storage Temperature -55°C to +125°C 
Operating Junction Temperature +125°C Maximum 
Lead Temperature (soldering, 10 sec time limit) +260°C Maximum 
Maximum Power Dissipation 2N3645 2N3644 
Total Dissipation at 25°C Case Temperature (Notes 2 & 3) 0.7 Watt 0.7 Watt 
at 25°C Free Air Temperature (Notes 2 & 3) 0.3 Watt 0.3 Watt 


Maximum Voltages 


: V Collector to base Voltage -60 Volts -45 Volts 


| CBO NOTES: All dimensions in inches 
: Voro Collector to Emitter Voltage (Note 4) -60 Volts -45 Volts ee 
conductive material 
VEBO Emitter to Base Voltage -5.0 Volts -5.0 Volts Package weight is 0.66 gram 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
SYMBOL CHARACTERISTIC . TYP. MAX. UNITS — CONDITIONS 


DC Current Gain 170 
DC Current Gain 200 
DC Pulse Current Gain (Note 5) | 270 
DC Pulse Current Gain (Note 5) 160 
DC Pulse Current Gain (Note 5) 150 
DC Pulse Current Gain (Note 5) 50 
High Frequency Current Gain (f = 100 Mc) : 2.50 
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Additional Electrical Characteristics on page 2 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 143°C/Watt (derating factor of 7.0mW/°C); junction-to-ambien 
thermal resistance of 333°C /Watt (derating factor of 3.0mW/°C). 


(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 psec; duty cycle = 1%. 


(6) See switching circuit for exact values of Tas Te and Iho: 
FAIRCHILD 
SEMICONDUCTOR 
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FAIRCHILD TRANSISTORS | 2N3644 - -2N3645 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC ee MIN. TYP. MAX. UNITS TEST CONDITIONS 
Voptoat Collector Saturation Voltage (Pulsed, see Note 5) -0.08 -0.25 Volts I, = 50 mA I, = 2.5 mA 
Vop(sat) Collector Saturation Voltage (Pulsed, see Note 5) -0.18 -0.4 Volts Ia = 150 mA I, = 15 mA 
Vog(sat) Collector Saturation Voltage (Pulsed, see Note 5) 70.5 -1.0 Volts In = 300 mA I, = 30 mA 
Vogolsust) Collector to Emitter pearnue ee 2N3645 -60 | Volts I, = 10 mA I, = 0 
poe” (Notes 4 & 5) _ 2N3644 -45 P Volts (pulsed) | | ? 4 
Vez (sat) Base Saturation Voltage (Pulsed, see. Note 5) | -0.9  -1.0 Volts — Tn = 50 mA I, i= 2.9 mA 
Ver lsat) —— Base Saturation Voltage (Pulsed, see Note 5) -1.0  -1.3 Volts I, = 150mA I, = 15. mA 
Vez (sat) Base Saturation Voltage (Pulsed, see Note 5) -0.8 -2.0 Volts To = 300 mA I, = 30 mA 
| BVERO Emitter to Base Breakdown Voltage - -5.0 Volts In = O- I; = 10 wA 
BVano Collector to Base Breakdown Voltage 2N3645 -60 Volts I, = 100 yA I, = 0 
. 2N3644 -45 Volts . | 
t. Turn On Time (Note 6) 30 40 nsec In © 300 mA Ip. & 30 mA 
tee Turn Off Time (Note 6) | | 65 «100 nsec I, ¥ 300mA, I, © 30mA, I, » -30mA 
lors Collector Reverse Current oa 2N3645 35 nA. Vor -50 V | Ver = 0 7 
| : 5% 2N3644 35 nA Voge 730 VO Va, = 0 
lors | - Collector Reverse Current (+65°C) | 2N3645 2.0 uA Vor= -50 V Ver = 0 
2N3644 2.0 yA Vog=-30 Vo Vy, = 0 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS « : ~ COLLECTOR CHARACTERISTICS* 
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- COLLECTOR CURRENT -. mA — 
- COLLECTOR CURRENT -mA 


FARR ASS 


Ic 


Vee 7 COLLECTOR EMITTER VOLTAGE - ‘VOLTS 


Vog ~ COLLECTOR EMITTER VOLTAGE - VOLTS 


ee aC ee DC PULSED CURRENT GAIN 
BASE CHARACTERISTICS « : . i VERSUS COLLECTOR CURRENT 
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* Single family characteristics on Transistor Curve Tracer. 
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- pA : 


logs ~ COLLECTOR REVERSE CURRENT 


C - CAPACITANCE - pf 


Veplsat) - COLLECTOR EAUUTER SATURATION VOLTAGE - VOLTS 


FAIRCHILD TRANSISTORS 2N3644 -2N3645 


TYPICAL ELECTRICAL CHARACTERISTICS 


PULSED COLLECTOR SATURATION 
VOLTAGE VERSUS COLLECTOR 
| CURRENT 
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Ic - COLLECTOR CURRENT - mA 


COLLECTOR REVERSE CURRENT © 
_. VERSUS REVERSE BIAS VOLTAGE 
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Veg ~ COLLECTOR TO EMITTER VOLTAGE - VOLTS 


INPUT AND OUTPUT CAPACITANCES 
VERSUS REVERSE BIAS VOLTAGE 
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COLLECTOR REVERSE CURRENT - nA 


lees. 7 
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-0.9 


“0.5 


Vor (sat) - ener SATURATION VOLTAGE - VOLTS 


Veg - COLLECTOR EMITTER VOLTAGE - VOLTS 
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PULSED BASE SATURATION 
VOLTAGE VERSUS COLLECTOR 
CURRENT 
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COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPERATURE 
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CHI | Le 
LETT TIT TS 


Ty - AMBIENT TEMPERATURE - °C 


CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f,) 
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nee FAIRCHILD TRANSISTORS | 2N3644 + 2N3645 


‘SMALL SIGNAL CHARACTERISTICS 


-10:VOLTS 
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-4.0 8.0 -12 “16 ~=20 
Voge - COLLECTOR VOLTAGE - VOLTS 


h PARAMETERS (f = 1 kc) 


CHARACTERISTICS RELATIVE TO VALUE AT Vee * 


I - COLLECTOR CURRENT - mA 


Symbol , - & * Min. Typ. Max. Units Test Conditions — 

ie Input Resistance | | | 480 2000 ohms In = 10 mA Vor = 7-10 V 
he. Output Conductance — 80 1200 pumhos I, = 10mA VQ, =-10 V 
h. Voltage Feedback Ratio 162 1500 xi0~° Io = 10mA Vo_ =-10 V 
Deg | Small Signal Current Gain 100 Ia = 10mA Vor =-10 V 


TYPICAL ELECTRICAL CHARACTERISTICS 


SWITCHING TIMES VERSUS SWITCHING TIMES VERSUS 7 RISE TIME VERSUS COLLECTOR 
COLLECTOR CURRENT = = AMBIENT TEMPERATURE AND TURN ON BASE CURRENTS 


500 SES ree " Pee ae ee Ge > eee 
co" 3 Fi a Seer 0 cee lata RS cs is iver 
By," 82 ae ae ee ak ; 
2 = voy | [rT | aa 
é = Fe a ee a : 
= ra ee a i : 
ws 100 m Za 4 5 , 
of Gee Tne 
= = < 
z \ 2 [7 | : dite 
aad Eas oe = I 2 iz 
z =eN 5 wt—1— = eames 
phy i" e ice 
TLE = 
40 ei 11 | a 
-10 -20 -200 -500 “50 0 0 30 50  -100 
| I> COLLECTOR CURRENT - mA _ Ty * AMBIENT TEMPERATURE ~ °C 


Ton AND Topp TEST CIRCUIT 
-30V 


Vout 
TO SAMPLING 
OSCILLOSCOPE 
ty <1nsec 
_ PULSE GENERATOR Zin 20.1MQ 
Vin = -9V : 
ty, t¢<6nsec 
_ PW. = 0.5usec 
— Zin = 500 


Fairchild cannot assume responsibility for use of any circuitry described. No circuit patent licenses are implied. 


FT3644 + FT3645 
PNP HIGH-CURRENT SWITCHES 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


e HIGH POWER DISSIPATION....... 3.0 WATT AT 25°C CASE TEMPERATURE 

e HIGH VOLTAGE.............. 45 V AND 60 VLV.., PHYSICAL DIMENSIONS 
e BROAD CURRENT RANGE........ 100 uA TO 300 mA 7 JeDEC EO ibe) oaiie 

e HIGH GAIN BANDWIDTH PRODUCT . . . 250 MHz (TYP) f, , | 

e LOW SATURATION VOLTAGE....... 400 mV (MAX) AT 1, = 150 mA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature —55°C to +125°C 
Operating Junction Temperature +125°C 
Lead Temperature (soldering, 10 second time limit) +260°C 
Maximum Power Dissipation (Notes 2 and 3) | | 
Total Dissipation at 25°C Case Temperature | 3.0 Watt 
at 25°C Free Air Temperature 0.45 Watt 
Maximum Voltages FT3645 FT3644 
Veso Collector to Base Voltage —60 Volts —45 Volts 
Vero Collector to Emitter Voltage (Note 4) —60 Volts —45 Volts 
Veso Emitter to Base Voltage —5.0 Volts —5.0 Volts 


NOTES: All dimensions in inches 
Leads are gold-plated nickel 
Package is electrically Non- 
conductive material 
Package weight is 0.66 gram 


TYP. MAX. UNITS TEST CONDITIONS 


DC Current Gain : | Io = 100 vA Voge = —10V 
DC Current Gain Ik =1.0mA Von = —10V 
DC Pulse Current Gain (Note 5) I, = 10 mA Vop = —10V 
DC Pulse Current Gain (Note 5) I, = 50 mA Vop = —1.0V 
DC Pulse Current Gain (Note 5) | I, = 150 mA Vop = —10V 
DC Pulse Current Gain (Note 5) I, = 300 mA Vee = —5.0V 
High Frequency Current Gain (f = 100 MHz) __—s«y. : ‘ | Io =20mA Vee = —20V 
Collector to Base Capacitance ; IL =0 — Veg = —10V 
Emitter to Base Capacitance IL =0 Veg = 0.5 V 


*Planar is a patented Fairchild process. 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 33°C/Watt (derating sector: of 31 mW/°C); junction to ambient thermal 
resistance of 222°C /Watt (derating factor of 4.5 mW/°C). 

(4) Rating refers to a high current point where collector to emitter oHage is lowest. 

(5) Pulse Conditions: length = 300 us; duty cycle = 1%.. 

(6) See switching circuit for exact values of Ic, Is8:, and Ip2. 
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FARCE LD TRANSISTORS FT3644 + FT3645 


ELECTRICAL CHARACTERIS HI cs (25°C Frée Air enter dai ‘nls siheraise noted) 


SYMBOL —_—CHARACTERISTICS TEST CONDITIONS _ 


I, = 2.5 mA 
I, = 15 mA 
I, = 30 mA 
I, =0 


Ic = 50 mA 
I, = 150 mA 
Ic = 300 mA 
Ig =10mA 
(pulsed) 
I. = 50 mA 


Collector Saturation Voltage (Pulsed, see Note 5) 
Collector Saturation Voltage (Pulsed, see Note 5) 
Collector Saturation Voltage (Pulsed, see Note 5) 
Goilector to Emitter Sustaining Voltage FT3645 
(Notes 4 & 5) FT3644 
Base Saturation Voltage (Pulsed, see Note 5) 
Base Saturation Voltage (Pulsed, see Note 5) 
Base Saturation Voltage (Pulsed, see Note 5) 
Emitter to Base Breakdown Voltage 
Collector to Base Breakdown Voltage 


Vo E(sat) 
CE(sat) 
CE(sat) 

Vee {sus} 


Vee(sat) 
Vee(sat) 
Vee(sat) 
~ “EBO 
BVcg0 


I, = 2.5 mA 
I, = 150 mA I, = 15 mA 
Ic = 300 mA I, = 30 mA 
Io =0 I. = 10 uA 


FT3645 = 100 uA | = 0 


loes 


loes(-+65°C) 


lc 


- COLLECTOR CURRENT - mA 


hee - DC PULSE CURRENT GAIN 


Turn On Time (Note 6) 
Turn Off Time (Note 6) 
Collector Reverse Current 


Collector Reverse Current 


sey vn CHARACTERISTICS® 


7) ae RE NS Ee 
0° -20 -40 -60 -80 -100 
Veg ~ COLLECTOR EMITTER VOLTAGE - VOLTS 


DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


Ua | ST AT 
hoe 0I | al 


Te 
Diao a esticelt 


rr cAI 


it be 


2.001 


Kies COLLECTOR cee mA 


TYPICAL ELECTRICAL CHARACTERISTICS 


Ic - COLLECTOR CURRENT -mA 


t 
= on 


. TNS 


Vegisat) - COLLECTOR EMITTER SATURATION VOLTAGE - VOLTS 


FT3644 


- COLLECTOR CHARACTERISTICS® 


\ 


~ SERRE 
| LTT AT A A 


a 
ASS 


FOAMS 
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i 


‘A 


Vee 7 lier. eae ae: ae 


PULSED COLLECTOR SATURATION 
VOLTAGE VERSUS COLLECTOR 
CURRENT 


ae ee es ee ee 


So 
° 
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I¢ - COLLECTOR CURRENT - mA 


*Single family characteristics on Transistor Curve Tracer, | 


“A-74 


Ie - COLLECTOR CURRENT - mA 


Veg (sat) - BASE-EMITTER SATURATION VOLTAGE ~ VOLTS — 


lo ~ 300 mA In, ~ 30 mA 

Ic ~ 300 mA, Ij, ~ 30 mA, Ig, ~~ —30 mA 
Vop = —50V 

Vee = —30V 

Ver = —50V . 

Veg = —30V 


BASE CHARACTERISTICS* 


Vpe ~ BASE EMITTER VOLTAGE - VOLTS 


PULSED BASE SATURATION 
VOLTAGE VERSUS COLLECTOR 
CURRENT 


Ie 7 COLLECTOR CURRENT - mA 


FAIRCHILD TRANSISTORS FT3644 + FT3645 ZZ 


COLLECTOR REVERSE CURRENT 
VERSUS REVERSE BIAS VOLTAGE 


Veg ~ COLLECTOR TO EMITTER VOLTAGE - VOLTS 


SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPEATURE 


C - CAPACITANCE - pF 


- COLLECTOR REVERSE CURRENT - nA 


Ices 


Ty ~ AMBIENT TEMPERATURE - 


SWITCHING TIMES VERSUS 
AMBIENT TEM doollee 


INPUT AND OUTPUT CAPACITANCES | 
VERSUS REVERSE BIAS VOLTAGE 


TELL. 
| LT 
< ae 


REVERSE BIAS VOLTAGE - VOLTS 


- COLLECTOR EMITTER VOLTAGE - VOLTS 


CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT ch) 


; IEE SZ 
ee 


BN WEANMNIVATA 1! 
TNS), 
He SA / [hl 


i ee) 
i | 
Ni | IA A A AT 


A 
: 
75 MHz 50MHz 


=o 
oF eal 


SOMHz 75 MHZ 


Ie - COLLECTOR CURRENT - mA 


RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 


in = 1019, = 101 ee ae eee ee 
oa ee ey, 
«fhe sana 
“ “2 Fs 

; PLU VY 
: Savi 
: : 5 shag ttt oH 
a 5 = a ee ae ae 
oe 2 ee eB 
Ler 1 UL 

jr 
10 -20 -200 -500 


Tc - COLLECTOR CURRENT - mA 


Ty > AMBIENT TEMPERATURE - °C 


t,, AND t,,, TEST CIRCUIT 


+3.1V 


VIN = -9.0V 1.0kQ 
P.W.= 1.0ps 
tr, te<1.0ns 


Zin = 50Q 


1.OpF 
VIN. 


62Q 


0.1uF 


~30V 


0.1pF 


VouT 


TO SAMPLING SCOPE 
ty < 1.0ns 
Zin 2 100kQ 


Ie > Pein ene - mA 


2N3646 
FAIRCHILD NPN DIFFUSED SILICON PLANAR’ 
EPITAXIAL TRANSISTOR 


HIGH SPEED SATURATED SWITCH. 


The 2N3646 is an NPN silicon PLANAR epitaxial transistor designed for memory applications 


to 500 milliamperes. It features the unique combination of 350MHzf,,, minimum with a guaranteed 


T 
300 Peper collector saturation voltage 2 0.5 volt. 


PHYSICAL DIMENSIONS 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


-55°C to +125°C 
+125°C Maximum 


Storage Temperature 
Operating Junction Temperature 


Lead Temperature (Soldering 10 sec time limit) +260°C Maximum 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.5 Watt 
at 25°C Ambient Temperature (Notes 2 and 3) 0.2 Watt 
Maximum Voltages genre ge 
, Package weight is 0.31 gram 
Vopo Collector to Base Voltage 40 Volts 
Vors Collector to Emitter Voltage 40 Volts 
Vero Collector to Emitter Voltage (Note 4). 15 Volts 
VEBO Emitter to Base Voltage 5.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


Characteristic 


Volts 


Voz (sat) Collector Saturation Voltage (Note 5) 0.16 0.2 In = 30 mA Ip = 3.0 mA 
Vop(sat) Collector Saturation Voltage (Note 5) 0.18 0.28 Volts In = 100 mA Ip = 10 mA 
Voz (sat) Collector Saturation Voltage (Note 5) (T A= +65°C) 0.18 0.3 Volts In = 30 mA I, = 3.0 mA 
Vo p (sat) Collector Saturation Voltage (Note 5) 0.39 0.5 Volts In = 3800 mA Ib = 80 mA 
hee High Frequency Current Gain (f = 100 MHz) 3.5 5.5 In = 30 mA Vor = 10 V 
7. Charge Storage Time Constant (Note 6) 8.0 18 ns In = ol ~10mA In9 ~ -10 mA 
ton Turn On Time (Note 6) 9.0 18 ns In =~ 300 mA I51 ~ 30 mA 
tore Turn Off Time (Note 6) 15 28 ns In = 300 mA, In, © ~ 30 mA, Ip = -30 mA | 
Cc ébe Common Base Open Circuit Output Capacitance 3.3 5.0 pF I, = 0 Vos = 5.0 V 

Cc ibo Common Base Open Circuit Input Capacitance 6.6 8.0 pF In = 0 | VB = 0.5 V 
her DC Pulse Current Gain (Note 5) 30 60 120 In = 30 mA Vor = 0.4 V 
her DC Pulse Current Gain (Note 5) 25 55 In = 100 mA Vor = 0.5 V 
hop DC Pulse Current Gain (Note 5) 15 Io = 800 mA Vor = 1.0 V 


Additional Electrical Characteristics on page 2 -* Planar is a patented Fairchild process. 


Notes on page 2 


FAIRCHILD 
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FAIRCHILD TRANSISTOR 2N3646 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 

BVaRoO Collector to Base Breakdown Voltage 40 Volts Tn = 100 LA I, = 0 
BVors Collector to Emitter Breakdown Voltage 40 Volts In = 100 vA Ves = 0 

Vero (sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) 15 . Volts To = 10 mA I, = 0 
BVEpQ —«Emitter to Base Breakdown Voltage 5.0 | Volts I, = 100nA I, = 0 

Ver (sat) Base Saturation Voltage (Note 5) 0.75 0.82 0.95 Volts To = 30 mA I, = 3.0 mA 
Vepp (sat) Base Saturation Voltage (Note 5) 0.97 1.2 Volts To = 100 mA I, = 10 mA 
Va p(sat) Base Saturation Voltage (Note 5) 1.3 1.7 Volts In = 300 mA In = 30 mA 
larg Coliector Reverse Current 0.04 0.5 A Vor = 20 V VeB = 0 

Tagg (65 C) Collector Reverse Current 0.5 3.0 LA Vor = 20 V Vep = 0 

NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200°C /Watt (derating factor of 5.0 mW/°C). Junction- 
to-ambient thermal resistance of 500°C /Watt (derating factor of 2.0mW/°C). 


(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4, 
(5) Pulse Conditions: length = 300 psec; duty cycle = 1%. 


and I... 


(6) See switching circuits for exact values of Tos Iai? B2 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS" COLLECTOR CHARACTERISTICS” ~ BASE CHARACTERISTICS* _ 
rae a Zea nee Roe eee ee 
a LY, E go) 20. mal WA oeeees (eee 
ey, PMY Cae 
- Te : soo tlt | aM tT | 
3 Li : a Lit | i] vy | tT 
5 ac au : S ot | TL a Tt 
: ee : Sees) |/iRe 
1 4.0 7 1 ; dlc eee mM | | tt 
1 : s/c 
’ = a eo 20 04 0.6 0.8 1.0 1.2 1.4 

Vee a COLLECTOR-EMITTER VOLTAGE — VOLTS Vee — COLLECTOR-EMITTER VOLTAGE — VOLTS VBE — BASE-EMITTER VOLTAGE — VOLTS 

DC PULSE CURRENT GAIN VOLTAGE VERSUS COLLECTOR BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT CURRENT VERSUS COLLECTOR CURRENT 


aleswel LITT TT 
ae el 

tt TT TW 
| TTT oT 


fees 
pf pte Y/\_| 


FE ~ FORWARD CURRENT TRANSFER RATIO 


Vog (sat) - COLLECTOR-EMITTER SATURATION VOLTAGE - VOLTS 
Vp (sat) - BASE-EMITTER SATURATION VOLTAGE - VOLTS. 


0 
1.0 10 100 500 10 20 50 100 200 500 


I¢ — COLLECTOR CURRENT — mA | Ic - COLLECTOR CURRENT - mA Ic 


- COLLECTOR CURRENT - mA - 


* Single family characteristics on Transistor Curve Tracer 
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Voge — COLLECTOR-EMITTER VOLTAGE — VOLTS 


sy e3 FAIRCHILD TRANSISTOR 2N3646 : 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR REVERSE CURRENT 
VERSUS REVERSE BIAS VOLTAGE — 


logg— COLLECTOR REVERSE CURRENT — pA — 


Voge — COLLECTOR—EMITTER VOLTAGE — VOLTS 


CONTOURS OF CONSTANT GAIN | 


BANDWIDTH PRODUCT (f,) 
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STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 
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Igo — TURN OFF BASE CURRENT 
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FALL TIME VERSUS TURN ON 
_ AND TURN OFF BASE CURRENTS 


TURN OFF BASE CURRENT —-mA 


at 


. Ig, — TURN ON BASE CURRENT — mA 


Igo — TURN OFF BASE CURRENT — mA 


COLLECTOR REVERSE CURRENT 


VERSUS AMBIENT a | 
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o.2+4 


loEes — ee REVERSE CURRENT —,,A 
. ° oO oO 
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Ta — AMBIENT TEMPERATURE — °C 


DELAY TIME VERSUS BASE 
EMITTER OFF VOLTAGE AND 
TURN ON BASE CURRENT 


Verio) ~ BASE - EMITTER OFF VOLTAGE - VOLTS 


Ig, ~ TURN ON BASE CURRENT - mA 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


—5.0 


1g2 — TURN OFF BASE CURRENT — ‘mA 


1g, — TURN ON BASE CURRENT — mA 


FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 
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CAPACITANCE — pF 


Igy — TURN ON BASE CURRENT — mA 


INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 


REVERSE BIAS VOLTAGE — VOLTS 


RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 


100 200 
I¢ — COLLECTOR CURRENT — mA 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


00 
ce aed See 
“ fg 


20 40 60 80 
Ig] — TURN ON BASE CURRENT — mA 


FALL TIME VERSUS TURN ON 
AND TURN OFF BASE sr 


1g, — TURN ON BASE CURRENT — mA 


500 


TYPICAL ELECTRICAL CHARACTERISTICS 


SWITCHING TIMES 


SWITCHING TIMES VERSUS 
VERSUS COLLECTOR CURRENT | AMBIENT TEMPERATURE 


| 
ail (vs) 
= = 
= - 
Bi nee mA, ipo #30 mA 
0 
10 20 50 100 200 500 
- Ig — COLLECTOR CURRENT — mA Ta— AMBIENT TEMPERATURE — °C 
i 
| 
| 
| Ton and Torr TEST CIRCUIT 
Vep = -3.0V Vec = +]10V 
| 33 Q T 0.05 uF 
To Sampling Scope 
> a Rise Time < 1.0 ns 
2 Input Z ¥ 100k2 
Pulse Width = 240ns an 
t. & < 1.0ns 
Zin = 502 
CHARGE STORAGE TIME MEASUREMENT CIRCUIT 
‘A’ s90Qs(«OO.1 HF 
Y ©) Vout 
O.1uF! 5000 
Vin© 
5000 912 +6V 
10% Pulsé waveform 
0 ———;— 0.0023 uF | 0.0023 0 at point {A 
V; —4V 
in 
i 56Q j 
,10_ _10 | ; 10% 
Pulse Generator ; 
Vin Rise Time <1 ns aa Saad 
Source Impedance = 50Q -o> +i To Sampling Oscilloscope 
PW 2 300 ns Ziy ~ 100 kQ 


Duty Cycle < 2% - Rise Time < 1 ns 
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2N3688 - 2N3689 - 2N3690 


NPN RF-AGC AMPLIFIERS 


SILICON PLANAR TRANSISTORS 


The 2N3688, 2N3689, and 2N3690 are NPN silicon PLANAR transistors designed specifically for 
commercial RF-IF-AGC applications. They feature high power gain, low noise, and excellent for- 
ward AGC characteristics in a solid package designed to give maximum mechanical support to 


the transistor chip. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 
Operating Junction Temperature 
Storage Temperature 
Soldering Temperature 


Maximum Power Dissipation 


125°C Maximum 
—55°C to +125°C 
260°C Maximum 


Total Dissipation at 25°C Case Temperature [Note 2] 0.5 Watt 
at 65°C Case Temperature [Note 2] 0.3 Watt 
at 25°C Ambient Temperature [Note 2] 0.2 Watt 

Maximum Voltages 

Vcseo Collector to Base Voltage 40 Volts 

Verto Collector to Emitter Voltage [Note 3] 40 Volts 

Veso Emitter to Base Voltage 4.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


2N3689 
Typ. 


2N3688 
Typ. Max. 


2N3690 


Symbol Characteristics Min. Min. Max. Min. 


Output Capacitance 1.6 

C., Guarded Output Capacitance 

NF Noise Figure [Note 5] 

hr High Frequency Current 
Gain (f = 100 mc) 

PG, Power Gain (f(=45mc) 29 33 | 

PG, Power Gain (f = 200 mc), a | 18 

AGC, Automatic Gain Control 8.0 — 

(f = 45 mc) [Note 6] 


AGC, Automatic Gain Control 
(f = 200 mc) [Note 6] 
r, C. Collector-Base Time Constant 
(f = 80 mc) 


C.. 
0.8 
4.0 
6.0 


0.8 
5.5 


4.0 6.0 


NOTES: 


Typ. Max. 


pf 
db 


db 
db 
mA 


mA 


psec 


PHYSICAL DIMENSIONS 
Epoxy package 


NOTES: All dimensions tn inches : 
All teads electrically ssolated from case. 


_ TEST CONDITIONS 


I =O 
I; =O 


lc for which Poe = Ry 
in 45 mc test circuit 


lc for which P. = Ps. —30 db 
in 200 mc test circuit 


lc = 4.0mA Vee = 1lOV 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


(2) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200°C/Watt (derating factor of 5. 0 mW/ °C); 


junction-to-ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C). 
(3) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 
(4) Pulse Conditions: length = 300 usec; duty cycle = ae ley (oe 
(5) f = 200 mc; R, = 1002; BW = 1.0 mc. 
(6) Additional AGC information on page 2. 
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_TRANSIST( 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


Symbol Characteristics 

hee DC Pulse Current Gain 
[Note 4] 

TcB0 Collector Cutoff Current 

Icso (65°C) Collector Cutoff Current 


BV cto 


Collector to Base 
Breakdown Voltage 


Vcto (sust) Collector to Emitter 


BV; BO 


Ie - COLLECTOR CURRENT - mA 


C op - OUTPUT CAPACITANCE - pf 


HIS 


Sustaining Voltage 

[Notes 3 and 4] 
Emitter to Base — 

Breakdown Voltage 


. COLLECTOR CHARACTERISTICS* 


we> 


iS 


AN 


i 


Oo 


Veg ~ COLLECTOR - EMITTER VOLTAGE - VOLTS 


OUTPUT CAPACITANCE VERSUS 
‘REVERSE BIAS VOLTAGE 


16 
Veg ~ COLLECTOR - BASE VOLTAGE - VOLTS 


TYPICAL GAI 
COLLECTOR 


- db (in 45mc AGC AMPLIFIER CIRCUIT) 


2N3688 2N3689 2N3690 
Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. 
30 70 30 70 30 70 
50 50 50 
5.0 5.0 5.0 
40 40 40 
40 40 40 
4.0 4.0 4.0 


TYPICAL ELECTRICAL CHARACTERISTICS 


DC PULSE CURRENT GAIN VERSUS 
COLLECTOR CURRENT 


Units TEST CONDITIONS 
le = 4.0 mA Ver =10V 

nA lk = O Vos = 20 V 

LA le = O Vos = 20 V 

Volts Ic =100H4A k=O 

Volts Ic =3.0mA k=0 

(Pulsed) 
Volts I; =1004A Ic =O 


CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f;) 
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le * COLLECTOR CURRENT - mA 


NORMALIZED COLLECTOR CUTOFF 
CURRENT VERSUS 


AMBIENT TEMPERATURE 


CHARACTERISTICS RELATIVE TO VALUE AT 25°C 
CHARACTERISTICS RELATIVE TO VALUE AT Vep = 20V 


Ty’ > AMBIENT TEMPERATURE - °C 


N VERSUS 


CURRENT COLLECTO 
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eed 
eal 
meueee 
| 
| A 
ial 
— 


~~ | | 


20 30 
Veg ~ COLLECTOR TO BASE VOLTAGE - VOLTS 


TYPICAL GAIN VERSUS 


R CURRENT 


- db (in 200mc AGC AMPLIFIER CIRCUIT) 


2N3689 


2N3688 


GAIN 


6.0 
Iq ~ COLLECTOR C 


GAIN 


-20 
2.0 40 6.0 


lg - COLLECTOR 


8.0 
URRENT - mA 


* Single family characteristics on Transistor Curve Tracer 
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FAIRCHILD TRANSISTORS 2N3688 « 2N3689 « 2N3690 


200 MC AGC TEST CIRCUIT 


0.7-7 pf 


50 2 
OUTPUT 


Input impedance referred to transistor is 100 2. 


L, = 3 turns #18 wire on 14” ceramic core 

L, = 2 turns #18 wire interwound at cold end with L, 

L,= RFC 
L, = 4 turns .076” diam. silver tubing space wound (3” |.D., no core). Output tap at 4% turn from collector end ground 


tap at 2 turns from collector end 


45 MC AGC TEST CIRCUIT 


1:1 0.7 -7pf 


Ty Ty OUTPUT 
= . = | MPEDANCE 
INPUT .27 uh 7 = 50 22 
IMPEDANCE (0) 0.7-7 pf | 
= 50 Q . i 
| 01 uf 
120 - 40 - RFC 
130 pf 7 50 pf Ke cunt 
Vee 510 


O) 
+12V 


T,: 12T #32 bifilar wire on Q2 toroid (u = 115) ; 
T,: Primary: 10T #36 enameled wire wound on micrometals L-52-6 shielded coil form 
Secondary: 2T #36 enameled wire tightly coupled to primary 
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NP 


N GENERAL PURPOSE _ 


DIFFUSED SILICON PLANAR* TRANSISTORS 


GENERAL DESCRIPTION _ The 2N3691 and 2N3692 are NPN silicon PLANAR’ transistors in a solid 


: package designed to give maximum mechanical support to thetransistor chip. They are designed for PHYSICAL DIMENSIONS 
| : , ‘ sats ee . ; ; ; = ie Epoxy package 
| use in audio and video amplifiers, sync circuits, stereo multiplex, and audio pre-amplifiers. These ti TO-106 


devices are similar to SE 2001 and SE 2002. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures 


Storage Temperature -55°C to +125°C 
Operating Junction Temperature | 125°C Maximum 
Soldering Temperature (10 sec time limit) 260°C Maximum 


Maximum Power Dissipation | 
Total Dissipation at 25°C Case Temperature _[ Note 2] 
at 65°C Case Temperature _[ Note 2] 
at 25°C Ambient Temperature [ Note 2] 


Maximum Voltages 


VcBo Collector to Base Voltage 
VcEo Collector to Emitter Voltage [ Note 3] 
VEBO Emitter to Base Voltage 


‘ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


- Symbol | Characteristic | _ Min. 
DC Pulse Current Gain [ Note 4] 2N3691 
DC Pulse Current Gain [ Note 4] 2N3692 
High Frequency Current Gain (f=100 MHz) 
| Vor (Sat) Collector Saturation Voltage | 
Var (Sat) Base Saturation Voltage 
Collector Cutoff Current 
Ilopo (65°C) Collector Cutoff Current 
Cobo Common-Base, Open-Circuit Output Capacitance 


VoEKo (sust) Collector to Emitter Sustaining Voltage 25 
[Notes 3 and 4] 


BVopo Collector to Base Breakdown Voltage 35. 
BVERO Emitter to Base Breakdown Voltage 4.0 


0.5 Watt 


0.3 Watt 
0.2 Watt 


35 Volts 
25 Volts — 
4.0 Volts 
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222 
.192 
aS 


.240 


All dimensions in inches 

All leads electrically isolated from case 
Package weight is 0.31 gram Package 
is electrically non-conductive material 


Test Conditions 


wo wb << 


Q 
w 


Le A oe EE | 
< << 


QuwWmaAaaAaaAaA a 


bmeq 


10 mA 
(pulsed) 


100 pA 
0 


FAIRCHILM 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


SMALL SIGNAL CHARACTERISTICS (f =1 kHz) 


SYMBOL CHARACTERISTIC 


Input Resistance 
Qutput Conductance 
Voltage Feedback Ratio 


Small Signal Current Gain 


NOTES: 


@ 
(2) 
8) 
(4) 


2N3691 


MIN. TYP. MAX. 


900 
25 
1.2 


“40 110 200 


100 


2N3692 
MIN. TYP. MAX. 


1130 

35 

1.25 
145 560 


TEST CONDITIONS 


lc = 5.0mA 
lc = 5.0 mA 
lc = 5.0mA 
lc = 5.0mA 


These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200°C /Watt (derating factor of 5.0mW/°C); 
junction-to-ambient thermal resistance of 500°C /Watt (derating factor of 2.0mW/°C). 


Rating refers to a high-current point where collector-to-emitter voltage is lowest. 


Pulse Conditions: length = 300 sec; duty cycle = 1%. 
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 2N3693 - 2N3694 
NPN AM/FM TYPE 


DIFFUSED SILICON PLANAR TRANSISTORS 


GENERAL DESCRIPTION The 2N3693 and 2N3694 are NPN silicon PLANAR transistors designed specifically for. Se 
. | | PHYSICAL DIMENSIONS. 


A.M.-F.M. receiver applications. They feature high power gain, high beta, and low collector cutoff current in a solid | Epoxy package 
package designed to give maximum mechanical support to the transistor chip. These devices are similar to SE1001 - _ noe. 
and SE1002. | | | re Cs: 
| | ; | 7 - i a — 240 
ABSOLUTE MAXIMUM RATINGS [Note 1] | _ 3 | | | cee HO MAX. 
Maximum Temperatures | 
Operating Junction Temperature 125°C Maximum | | i 
Storage Temperature | — 55°C to + 125°C ee | | | 
Soldering Temperature (10 sec time limit) | 260°C Maximum 
Maximum Power Dissipation | 
Total Dissipation at 25°C Case Temperature (Note 2] 0.5 Watt 
at 65°C Case Temperature [Note 2] | 0.3 Watt 
at 25°C Ambient Temperature [Note 2] 0.2 Watt 
Maximum Voltages | 
Vso Collector to Base Voltage 45 Volts 
Vceo Collector to Emitter Voltage {Note 3] | 45 Volts 
Veso _— Emitter to Base Voltage 4.0 Volts NOTES Av geecuera a wehes 


Alt teads electrically isolated from case 
Leads are nickel 
Package weight 1s 0.31 gram 


| ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
2N3693 2N3694 


SYMBOL CHARACTERISTIC , Min, Typ. Max. Min. Typ. Max. UNITS TEST CONDITIONS 
Nee DC Pulse Current Gain [Note 4] 40 160 100 400 | lc = 10mMA Vce = 10V 
leo Collector Cutoff Current 50 50 nA ok = Ves = 35V 
leso (65°C) Collector Cutoff Current : 5.0 5.0 nA k= Ves = 35V 
Cobo Common Base, Open Circuit, 3.5 3.5 pf k= 0 Vee = 10V 
| Output Capacitance — oe | 
NF Spot Noise Figure [Note 5] 4.0 40 db lc = 3.0MA Vee = 10V 
Avg Available Power Gain (neutralized) 32 , | 32 db lc =7.0mA Vee = 10V 
(f = 10.7 mc) . 
Avg Available Power Gain (neutralized) 55 55 db lc = 3.0MA Vee = 10 V 
(f = 455 kc) , 
Ge Conversion Gain (f = 108 mc to 10.7 mc) 20 20 db lc = 7.0MA Vee = 10V 
Ip Ce Collector-Base Time Constant (f= 80 mc) 55 55 psec | lc = 10mA Vee = 15V 
BV cto Collector to Base Breakdown Voltage 45 45 | Volts le =0.1mA kk =0 
Veo (ust) Collector to Emitter Sustaining Voltage 45 45 Volts lc=10mA 1,=0 
[Note 3] | (pulsed) . 
-BVe8o Emitter to Base Breakdown Voltage ~ 4.0 4.0 Volts l= 0lmA Ie =0 
hie High Frequency Current Gain 2.0 3.5 2.0 3.5 Ie = 10 mA Vee = 15V 
(f = 100 mc) : | 7 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200°C/watt (derating factor of 5.0 mW/°C); 
junction-to-ambient thermal resistance of 500°C/watt (derating factor of 2.0 mW/°C). 

(3) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 

(4) Pulse Conditions: length = 300 usec; duty cycle = 1%. 

(5) f = 1.0 mc; R, = 3002. 

(6) Reference: Gertzis, S. and Basselaers, R.— Characterization of R.F. Transistors for AM/FM Radio Applications. IRE, PGBTR, Trans., Nov. 1962. 
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T1 


T2 


13 


FAIRCHILD TRANSISTORS 2N3693 « 2N3694 


1.6 MC TO 455 KC AUTODYNE CONVERSION GAIN TEST CIRCUIT 
Ic = 2.0-3.0 mA Vee = 10V 


50 2 
OUTPUT 


ADJUST FOR 3 mA Ie 


TYPICAL GAIN = 42 db 


Miller Coil Form 

Miller Slug #30-106 Core 

Primary ...6 T #28 enameled wire 
Secondary... 28 T #36 enameled wire 


Miller Coil Form 
Miller Core #30-106 


4 Turns 
#28 Enameled 
Wire 60 Turns 


#36 Enameled Wire 

11/2 Turns 

#28 Enameled 
Wire 


Miller #2032 455 KC Transformer 
Center Core only 


4-87 


108 MC TO 10.7 MC CONVERSION GAIN TEST CIRCUIT 
Vce = 10V 


lc = 7.0 mA 


50Q INPUT 


120 ph b 


© 
“Veg 


O 
Ol HOV 
ADJUST FOR 7 mA 1, af 


L.O. = 118.7 mc 


TYPICAL CONVERSION GAIN = 20 db 


T1 2.5 turns #16 tinned copper wire tapped 2 
turns from Gnd. Coil dia. 36” (inside dia.). 


T2 4 turns #16 tinned copper wire tapped 3%4 
turn from Gnd. and 114 turns from Gnd. 
Coil dia. 14” (inside dia.). 

T3 Miller Coil Form 
Miller Core #30-106 
Primary... 10 turns #36 enameled wire. 
Secondary... 114 turns #28 enameled wire. 


NEUTRALIZED A.M. R.F. AMPLIFIER TEST CIRCUIT 
Vee = 10V 


| | | le = 3.0 mA 


O 
+10V 


O 
-8V 
ADJUST FOR 3 mA, 


TYPICAL GAIN = 46 db 


| T1 28 T #36 Nyclad Secondary 

6 T #28 Nyclad Primary 

| Miller #80-106 Core 

! T2 120 T #40 S.S. Enl. Primary 
40 T #40 S.S. Enl. Neut. Sec. 
7 T #28 Nyclad Output Sec., wave wound 
Bifilar with cold end of Primary. 


10.7 mc 
3 SOQOUTPUT 


502 
OUTPUT 


FAIRCHILD TRANSISTORS 2N3693 + 2N3694 
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10.7 MC NEUTRALIZED POWER GAIN TEST CIRCUIT - 


I. = 7.0 mA Vee = 10V 
1-10 pf 
h 12 
ice a a 
ay 620 pt F . 
2.4K , T — a ae 
01 120 ph 
| 01 
= = O = — O = 
“Veg +10 V 


ADJUST FOR 7 mA Me 


TYPICAL GAIN = 32 db 


T1. Miller Coil Form 
Miller Core #30-106 
4 turns #28 enameled wire tapped 1.5 turns from Gnd. 
T2 Miller Coil Form 
Miller Core 30-106 
Primary... 10 turns #36 enameled wire. 
Neut. Sec... .5 turns #36 enameied wire (Bifilar). 
Output Sec... . 1.33 turns #28 enameled wire (Overwind). 


455 KC NEUTRALIZED A.M. IF. AMPLIFIER TEST CIRCUIT | 
. iL = 3.0 mA Vee = 10V 


20022 


O +10V 


Th 
509 INPUT 4 


O 
-20V 
ADJUST FOR 3 mA le 


TYPICAL GAIN = 55 db 


T™1. 13 T Primary #26 Nyclad 
_ Miller #30-106 Core 


54 T Secondary #£36 Nyclad 
043 mh 


T2 Miller Min. |.F. Transformer #2032. 


FT3722 
NPN HIGH-VOLTAGE, HIGH-CURRENT SWITCH 


SILICON PLANAR* EPITAXIAL TRANSISTOR 


e HIGH BREAKDOWN........... LVGe— = 60 V (MIN) 

e HIGH FREQUENCY ........... f; = 300 MHz (MIN) PHYSICAL DIMENSIONS 
¢ FAST HIGH CURRENT SWITCHING... . t,, = 50 ns (MAX); t,¢, = 100 ns (MAX) AT 500 mA Teoee WO-16ny cutie 

e LOW Voe(sat} SCE Se hank aes esate ete Vee; sat} = 0.5 V (MAX) AT 500 mA 

e LOW OUTPUT CAPACITANCE...... C.., = 10 pF (MAX) 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature —65°C to +125°C 
Operating Junction Temperature | 125°C 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 4.0 Watts 
at 25°C Ambient Temperature (Notes 2 and 3) 0.5 Watt 
Maximum Voltages and Current 
Vero Collector to Base Voltage 80 Volts | 
Vers Collector to Emitter Voltage | 80 Volts PoE arate gle sated och 
Vero Collector to Emitter Voltage (Note 4) | 60 Volts Seeder 
Vigo Emitter to Base Voltage | 6.0 Volts | ee re 
Maximum Collector Current (Note 5) 1.0 Amp 


*Planar is a patented Fairchild process. 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
SYMBOL CHARACTERISTICS . UNITS TEST CONDITIONS 


Veeo\(sus} 


Vee; sat] 
Voe(sat) 


Collector to Emitter Sustaining Voltage 
(Notes 4 and 5) 


Pulsed Collector Saturation Voltage (Note 5) 
Pulsed Collector Saturation Voltage (Note 5) 
Turn-on Time (Note 6) 
Turn-off Time (Note 6) 


High Frequency Current Gain (f = 100 MHz) 
Collector-Base Capacitance 
Emitter Base Capacitance 


(pulsed) 
I, = 500 mA 


Ig = 300 mA 


I, ~ 500 mA 
lo ~ 500 mA, 


I, = 50 mA 
I, = 30 mA 
lei =~ 50 mA 
Ib, -~~ 50 mA, 


Ibo ~~ —50 mA 


lo = 50 mA 
I. =0 


Voge = 10V 


—-AIR CHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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~ COLLECTOR CURRENT - mA 


ic 


~ COLLECTOR CURRENT - mA - 


FAIRCHILD TRANSISTOR FT3722 


ELECTRICAL CHARACTERISTICS (25°C Free Air Taieratis sinless wiheiwike seb 


SYM BOL CHARACTERISTICS —— MAX. UNITS TEST CONDITIONS 


‘Ae | DC Pulse Current Gain (Note 5) | | I, = 100 mA 
hee DC Pulse Current Gain (Note 5) Ic =10mA 
Age DC Pulse Current Gain (Note 5) Oo |. = 300 mA 
hee DC Pulse Current Gain (Note 5) , ae Ie = 500 mA. 
hee ~ DC Pulse Current Gain (Note 5) 7 | 7 I. = 800 mA 
~ fpe(—55°C) DC Pulse Current Gain (Note 5) Ig =100mA 
Voe(sat) Collector Saturation Voltage (Note 5) | . 22, I. = 100 mA 
Vee (saty Collector Saturation Voltage (Note 5) I, =10mA 
— Vee(sat) Collector Saturation Voltage (Note 5) I, = 800 mA 
Vee(sat) | Base Saturation Voltage (Note 5) I, =10mA 
Vee(sat) Base Saturation Voltage (Note 5) : I. = 100 mA — 
Vee(sat) = Base Saturation Voltage (Note 5) I. = 300 mA 
Vee(sat) Base Saturation Voltage (Note 5) I. = 500 mA 
BE(sat) Base Saturation Voltage (Note 5) 
Collector Reverse Current 
logs(65°C) Collector Reverse Current 
BVc80 Collector to Base Breakdown Voltage 
Bors Collector to Emitter Breakdown Voltage 
BV 86 Emitter to Base Breakdown Voltage 
hee(—55°C) - DC Pulse Current Gain (Note 5) 


TYPICAL ELECTRICAL CHARACTERISTICS 


DC PULSED CURRENT GAIN 


TF, CHARACTERISTICS * COLLECTOR “Tp COLLECTOR CHARACTERISTICS * te VERSUS COLLECTOR CURRENT 
; Aveta 
_ pariti 
ME ; 4041) (nnn: 
i (oe : cea: 
rc I] 
Es EH 
a ‘ a 
vf EC 
of a 
0 {0 c2a_}_ 
0 20 ry o  % 10 0 20 0 60 x ‘100 0 100 
Vg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS | Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS ee COLLECTOR-EMITTER VOLTAGE - VOLTS Ie - COLLECTOR CURRENT - mA 
| COLLECTOR SATURATION VOLTAGE 
COLLECTOR CHARACTERISTICS * COLLECTOR CHARACTERISTICS * COLLECTOR CHARACTERISTICS * VERSUS COLLECTOR CURRENT 
wo a Ss OO =a ea cee tie 
| — ia | ae <r «CS erly — 
See = Bere | CMe 
CT ESE Ss freee] MCI 
En! /Zee= g rT) é 2g ee ee eee 
rT ss a Ss Tae 
TT Yerererl § cr] & Saree CC ee 
ot WweeeerTt | é, ie a: Ce a eer Cee at eels, 
a) 46882? — 8 Pp pe LU TTT tT 
oe /2g2R eee ee om ae fee teal oteady ie Sees 
—T : 
Le ts Jot zee Si A 
A ee 3 
0 04 O8 12 16 20 0 0.4 1.6 1. 
Veg - COLLECTOR-EMITTER VOLTAGE - VOLTS — Vog ~ COLLECTOR-EMITTER VOLTAGE - VOLTS GE CORO EE ONCE oe - Ic ~ COLLECTOR content - mA 


* Single Family Characteristics on Transistor Curve Tracer. 
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| FAIRCHILD TRANSISTOR FT3722 | 


TYPICAL ELECTRICAL CHARACTERISTICS 


BASE CHARACTERISTICS * os BASE CHARACTERISTICS * 


BE.) Cae 


000 
Cate [tool Tiot T T 


ee) i : 
SP aeRe | saeee é 
| eee : 
Sot | | TAI ET : 
eee? //MeRees : 
a ee eee '» 
os nee eee 
ee eee ee 
0 0.4 0.8 1,2 1.6 2.0 0 0.4 0.8 1.2 1.6 2.0 
Vee - BASE-EMITTER VOLTAGE - VOLTS Ver ~ BASE-EMITTER VOLTAGE - VOLTS 


BASE SATURATION VOLTAGE 
BASE CHARACTERISTICS © VERSUS COLLECTOR CURRENT 
2.0 


1000 

ee ee j 
| 

> 

om : 
| g 
Fs 8 
a > 
= m z 
oO 

s : 
= ("4 
g = 
= 5 
fs 3 
' a 
oO ' 
— 20 = 
5 

oo 

> 


0 04 O08 12 16 20 1.0 100 
Vpg  BASE-EMITTER VOLTAGE - VOLTS Ig - COLLECTOR CURRENT - mA 
COLLECTOR CUTOFF CURRENT COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE VERSUS REVERSE BIAS VOLTAGE 


A a 


logs ~ COLLECTOR REVERSE CURRENT - yA 
- COLLECTOR REVERSE CURRENT - NA 


ICES 


0.1 
Ty ~ AMBIENT TEMPERATURE - °C Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 
INPUT AND OUTPUT CAPACITANCE CONTOURS OF CONSTANT GAIN 
VERSUS REVERSE BIAS VOLTAGE : TNS hiked al 
100 a 


Cop ~ EMITTER-BASE CAPACITANCE 


CAPACITANCE - pF 


Vcg - COLLECTOR-EMITTER VOLTAGE - VOLTS 
S 


ae ee 


0 50 100 500 1000 


0.15 


REVERSE BIAS VOLTAGE - VOLTS - Ig - COLLECTOR CURRENT - mA 


* Single Family Characteristics on Transistor Curve Tracer. 
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TYPICAL ELECTRICAL. CHARACTERISTICS 


DELAY TIME VERSUS TURN ON | | ee | | 
BASE CURRENT AND REVERSE STORAGE TIME VERSUS TURN ON STORAGE TIME VERSUS TURN ON STORAGE TIME VERSUS TURN ON 
BASE EMITTER VOLTAGE AND TURN OFF BASE CURRENT == —_—sAND TURN OFF BASE CURRENT AND TURN OFF BASE CURRENT 
a 


fees ALLY fet 


e 
> ’ 
: i eo") ef | | YA |e 7 
5 : a 3 . : he ae 
ad J —_ 
: : sii iy] Vi ld ge 
: : % 3 
ie S = s 7 CA 
eS 
4 & te rs 
of 2 z 2 
iS 5 s zs” 7 
Ge by ' 50 ‘ / | 
_ a ry a f | 
3 | Ld 
> 


20 30 0 50 6 70 8 % 100 00 50 100 150 i 200 99 100 
1g, ~ TURN ON BASE CURRENT - mA 'B, - TURN ON BASE CURRENT - mA IB, : TURN ON BASE CURRENT - mA 
RISE TIME VERSUS COLLECTOR FALL TIME VERSUS TURN ON — FALL TIME VERSUS TURN ON | FALL TIME VERSUS TURN ON AND 
ra AND TURN ON BASE CURRENT : AND TURN OFF BASE CURRENTS = AND TURN OFF BASE 7 _ TURN OFF BASE CURRENT 
300 
50 
ry 


8 


IB” TURN ON BASE CURRENT - mA 
IB, - TURN OFF BASE CURRENT - mA 

- TURN OFF BASE CURRENT - mA 
“Ip, * TURN OFF BASE CURRENT - mA 


I, ~ COLLECTOR CURRENT - mA IB, ~ TURN ON BASE CURRENT - mA 


SWITCHING TIMES VERSUS SWITCHING TIMES VERSUS a 
COLLECTOR CURRENT vo,__AMBIENT TEMPERATURE SWITCHING TIME TEST CIRCUIT 
. | —3.8V +30V 


ee 
pes | 
é 2 Bea 
2 g me TO SAMPLING SCOPE 
: 2 4 , t, < 1.0ns 
2 s ae eee | Zjy 2 100k2 
5 aes el Yin 
aa meen 
i. t, & ty 1.0ns 
P.W.~.1.0ps 
I¢ - COLLECTOR CURRENT - mA Ty ~ AMBIENT TEMPERATURE - °C ye ee 


ieee ae ig*500mA, Ig, ~ 50mA, Ip, ~ 50m 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal rasistance of 25°C/Watt (derating factor of 40 mW/°C). Junction to ambient thermal 
resistance of 200° C/Watt (derating factor of 5.0 mW/°C). 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 us; duty cycle = 1%. . 

(6) See switching circuit for exact values of Ic, lei, and lez. 


Fairchild cannot assume responsibility for use of any circuitry described other than circuitry entirely embodied in a Fairchild product. No other circuit patent licenses are implied. 
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DIFFUSED SILICON PLANAR* 


EN3962 
PNP LOW LEVEL, LOW NOISE AMPLIFIER 


EPITAXIAL TRANSISTOR 


FOR TEST CIRCUITS AND ADDITIONAL DESIGN INFORMATION SEE FAIRCHILD 2N3962 DATA SHEET 


e ELECTRICAL REPLACEMENT FOR 2N3962 
e LOW NOISE - - NF = 10 dB (max) at 100Hz 
- - NF = 3 dB (max) at 1kHz 
e HIGH GAIN - - h,, = 60 (min) at 1yA 
-- hee = 100-300 at 10uA 
e HIGH BREAKDOWN VOLTAGE - - LV.,,,. = 60 Volts (min) 
e EXCELLENT BETA LINEARITY FROM 1A to 50 mA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 
Storage Temperatures 


Operating Junction Temperatures 


Lead Temperature (Soldering, 10 second time limit) 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 
25°C Ambient Temperature (Notes 2 and 3) 


Maximum Voltages 


Vso 
Voce 
VeBo 


Collector to Base Voltage 


Collector to Emitter Voltage (Note 4) 


Emitter to Base Voltage 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL 
NF 


NF 
NF 


NF 


Nee 
ee 
ee 
hee 


hee 
nee 


h--(100°C) 


CHARACTERISTIC 


—55°C to +125°C 
125°C 
260°C 


0.5 Watt 
0.2 Watt 


—60 Volts 
— 60 Volts 
—6.0 Volts 


MIN. TYP. MAX. 


Narrow band Noise Figure (f — 100 Hz) 


Narrow band Noise Figure (f = 1.0 kHz) 


Wide band Noise Figure 


DC Current Gain 
DC Current Gain 
DC Current Gain 
DC Current Gain 


DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 


DC Current Gain 


DC Pulse Current Gain (Note 5) 


DC Current Gain 


- Narrow band Noise Figure (f = 10 kHz) 
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PHYSICAL DIMENSIONS 
In accordance with JEDEC (TO-106) outline 


Emitter 
Lead No. 1 


Collector 
Lead No. 3 


NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrically non-conductive material 


TEST CONDITIONS 


Io = 20 vA 
R, = 10 kQ 
Io = 20 vA 
R, = 10k 
Io = 20 uA 
R, = 10 kQ 
Io = 20 vA 
R, = 10 kQ 
IK = 10 yA 
Io = 10yA 
I, = 100 vA 
I, = 1.0 mA 
I, = 10mA 
I, = 50 mA 
Ip =10 uA 
I, = 50 mA 
Ip =1.0 mA 


Vop = —0.5V 
PBW = 15 Hz 
Veg = 5.0 V 
PBW = 150 Hz 
Veep = 9.0 V 
PBW = 1.5 kHz 
Vor = —5.0 V 
PBW = 15.7 kHz 
Vee = —5.0V 
Vop = —9.0V 
Vog = —9.0V 
Vop = —5.0V 
Vee = —5.0V 
Veg = —5.0V 
Veg = —5.0V 
Veg = 5.0 V 
Veg = —9.0V 


*Planar is a patented Fairchild process. 


FAIRCHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


FAIRCHILD TRANSISTORS | EN3962 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise. noted) 
SYMBOL = —_- CHARACTERISTIC , LO. MIN. TYP. MAX. UNITS TEST CONDITIONS 


BVcRo Collector to Base Breakdown Voltage — =60 | | Volts lo =10 yA I; =0 
BV ors Collector to Emitter Breakdown Voltage —60 Volts Io =10uA I, =0 
Vero (sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) —60 Volts lc = 5.0mA(pulsed) 1, = 0 
BVi26 Emitter to Base Breakdown Voltage —6.0 Volts lc= Iz = 10 uA 
lees Collector Reverse Current 05 50 nA Voe= —50V = Veg=O © 
Ices(100°C) -——- Collector Reverse Current 2.0 10 uA Vop = —50V Viz = 0 
lepo | Emitter Cutoff Current 10 nA lL =0 | Veg = —4.0V 
Vog(sat) Collector Saturation Voltage —0.1 —0.25 Volts Ic =10 mA I, = 0.5 mA 
Vo (sat) Collector Saturation Voltage (Note 5) —0.16 —04 Volts Ic = 50 mA I, = 5.0 mA . 
Vee(sat) _Base Saturation Voltage —0.72 —0.9 Volts Ic = 10 mA 1; = 0.5 mA 
Vpe(sat) Base Saturation Voltage (Note 5) i. 3 —0.81 —0.95 Volts | Ic = 50 mA I, = 5.0 mA | 

ts Input Resistance (f = 1.0 kHz) 25 80 17 kO lo = 1.0 mA Veg = —5.0V - 
Hoe Output Conductance (f = 1.0 kHz) 50 19 40 umho Io = 1.0 mA — Vop = —5.0V | 
hee Voltage Feedback Ratio (f = 1.0 kHz) 10 x10~* Ic =1.0mA Veg = —9.0V 
he, Small Signal Current Gain (f =1.0 kHz) 100 300 550 Io = 1.0 mA Vog = —9.0V 
hy, High Frequency Current Gain (f = 20MHz) 2.0 8.0 Ig = 0.5 mA Vop = —9.0V 
Cobo Open Circuit Output Capacitance | 6.0 pF = Vog = —9.0V 
Ciro | Open Circuit Input Capacitance . 16 pF l= Veg = —0.9V 

| NOTES: 


| (1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on application involving pulsed or low-duty cycle operations. 

(3) These ratings. give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200° C/Matt (derating factor of 5.0 mW/° C; junction-to-ambient 
thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C). 

(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. - 

(5) Pulse Conditions: length = 300 ws; duty cycle = 1%. 
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SE4001 - SE4002 - SE4010 
NPN HIGH- GAIN, LOW NOISE TYPE 


DIFFUSED SILICON PLANAR* TRANSISTORS 


The Fairchild SE4001, SE4002, and SE4010 are very high beta NPN silicon PLANAR transistors suitable for high gain 
audio pre-amplifier stages and direct coupled circuits. The SE4010 is selected for low noise applications. They also 
feature the solid package designed to give maximum mechanical support to the transistor chip. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures 


Operating Junction Temperature 125°C Maximum 
Storage Temperature —55°C to +125°C 
Soldering Temperature (10 sec. time limit) 260°C Maximum 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature {Note 2] 0.5 Watt 
at 65°C Case Temperature [Note 2] 0.3 Watt 
at 25°C Ambient Temperature {Note 2] 0.2 Watt 

Maximum Voltages 

Veso Collector to Base Voltage 30 Volts 
Veeo Collector to Emitter Voltage [Note 3] 25 Volts 
Veso Emitter to Base Voltage 6.0 Volts 


ELECTRICAL CHARACTERISTICS 
(25°C free air temperature unless otherwise noted) SE4001 SE4002 SE4010 


SYMBOL CHARACTERISTIC Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. UNITS 


DC Current Gain 60 220 300 200 3501000 200 350 1000 
DC Current Gain 50 100 
High Frequency Current Gain 
(f = 20 MHz) 
High Frequency Current Gain 
(f = 20 MHz) 
Narrow Band Noise Figure 
{Note 5] 
Vee (sat) Collector Saturation Voltage 
lcso Collector Cutoff Current 
Icso (65°C) = Collector Cutoff Current 
Cobo Output Capacitance 
BV cso ~ Collector to Base Breakdown Voltage 
Veo (sust) Collector to Emitter Sustaining 
Voltage {Notes 3 and 4] 
BVe8o Emitter to Base 
Breakdown Voltage 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200°C /watt 
(derating factor of 5.0 mW/°C); junction-to-ambient thermal resistance of 500°C/watt (derating factor of 2.0 mW/°C). 

(3) Rating refers to a high-current point where collector-to-emitter voltage is lowest. — 


(4) Pulse Conditions: length = 300 usec; duty cycle = 1%. 
(5) Rj = 10 kQ; f = 1 kHz; Power Bandwidth of 200 Hz, 


PHYSICAL DIMENSIONS 


3 LEADS 


022 | | 
016 DIA. 
100 


Collector 
Lead No. 3 


NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram 


TEST CONDITIONS 


lc = 1.0mA Vee = 10V 
le = 50 uA Vee =10V - 
le = 50 uA Vee = 5.0V 


le = 1.00mA Vce = 5.0V 


le=10mA It,=0.1mA_ 
IL =0 Vee = 5.0 V 
Vee = 5.0 V 
Ves = 5.0 V 
= 100wA l= 0 
= 10mA I. = 0 
(pulsed) 
le = 100 pA 


* Planar is a patented Fairchild process. 
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_FT107C « SE4020 
"NPN LOW LEVEL, LOW NOISE AMPLIFIERS 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


e LOW 1/f NOISE.........NF=2.5 dB (TYP) AT 100 Hz; 1.0 kQ 


PHYSICAL DIMENSIONS 


e HIGH GAIN. ...... aoe + + Ree = 100 (MIN) AT 10 HA | cae ot OE - |. in accordance with 
: h-- = 150 (MIN) AT 10 mA JEDEC (TO-18) outline 
LOW SATURATION VOLTAGE . . . Vcg,,.4) = 0.2 V (MAX) AT 10 mA/0.5 mA 3 : 
e LOW LEAKAGE .......... logo = 2.0 nA (MAX) AT Vo, = 45 V 1381 209014. 
, logo = 50 nA (MAX) AT Vo, = 45 V, T, = 65°C (SE4020) | | 
logo = 1.0 HA (MAX) ATV, = 45 V, T, = 125°C (FT107€) MAX. 


Seatin +. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


- Maximum Temperatures — | FT107C  §E4020 
Storage Temperatures —65°C to +150°C —65°C to +125°C 
Operating Junction Temperatures +150°C +125°C 
Lead Temperature (Soldering, 10 seconds: time limit) +300°C +260°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 0.86 Watt 0.5 Watt 
25°C Ambient Temperature 0.26 Watt 0.2 Watt 
Maximum Voltages . - | m4 
Vego -_—_—CéCGollector to Base Voltage 60 Volts 60 Volts NOTES: Al imensions neha 
Vero Collector to Emitter Voltage (Note 4) 60 Volts 60 Volts Celerra ain oc 
Vigo _ Emitter to Base Voltage 7 8.0 Volts — 8.0 Volts 
Ic | Continuous Collector Current —  SOmA - 50 mA 


FT107C 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
SYMBOL —_ CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 


Narrow-Band Noise Figure | dB Io =100HA Vi. =5.0V 
(f = 1.0 kHz) : | Ro = 1.0k2 BW = 400 Hz 
Narrow-Band Noise Figure dB I-=10HA Vo-=5.0V 
(f = 1.0 kHz). Ro = 10k2 BW = 400 Hz 
Narrow-Band Noise Figure , dB OIG = 100HA VQ. =5.0V 
(f= 100 Hz) Ry = 1.0kQ BW = 8.0 Hz 
Wide-Band Noise Figure 5 : dB Ig=10HA Vo =5.0V_ 
.. (f = 10 Hz to 10 kHz) | Ro = 10k2 BW=15.7 kHz 
DC Current Gain | Ik=10uA. Vp = 5.0V 
DC Current Gain lc =100HA Vo. =5.0V 
DC Current Gain | Ic =10mA Vi. =5.0V 
DC Pulse Current Gain Io =10mA Vo. =5.0V 
(Note 5) | : 
hee(—55°C) DC Current Gain Ie = 104A VG = 5.0V 
he-(100°C) DC Pulse Current Gain IL=10mA Vo-=5.0V 
(FT107C) (Note 5) | | 
High Frequency Current Gain 1. Ik =10mA VQ, =5.0V 
(f = 100 MHz). | 


PHYSICAL DIMENSIONS 
in accordance with JEDEC (TO-106) outline 


Emitter Collector 
Lead No. 1 5 Lead No. 3 - 


hy. 


e 


NOTES: All dimensions in inches 
All leads electrically isolated from case: 
Package weight is 0.31 gram. Package 
is electrically non-conductive material 


SE4020 


*Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTORS + FT107C + SE4020 _ 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTICS | | : AX. UNITS TEST CONDITIONS 


logo Collector Cutoff Current 
IopQ (65°C) Collector Cutoff Current (SE4020) 
logo (125°C) Collector Cutoff Current (FT107C) 
Emitter Cutoff Current 
Collector to Base Capacitance 
Emitter to Base Capacitance 
VoEojsus) Collector to Emitter Sustaining Voltage 
(Notes 4 and 5) 
BV crs Collector to Emitter Breakdown Voltage 
BVego Emitter to Base Breakdown Voltage 
Veetsat} | Pulsed Collector to Emitter Saturation Voltage 
(Note 5) 
Voe(saty Pulsed Collector to Emitter Saturation Voltage 
(Note 5) 
VeE(on) Base to Emitter On Voltage 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR SATURATION 
COLLECTOR CHARACTERISTICS* DC CURRENT GAIN VERSUS VOLTAGE VERSUS 
ACTIVE REGION COLLECTOR CURRENT** | | COLLECTOR CURRENT®°* 


carp Ans) ae | bp [I 


Th 25°C 
C720, 


Ni 


ee Ds Sox 
EEE a ICI 
S = 4 7 $ Ag 
pee I 
—< | : YY Yj} Gy, : Uy; 
_ Pale) a Uy De 5% Te 
o 4 WN hha L0 d o 
"0 20 ae 80 0.01 0.1 1.0 1050 = "0.0 0.1 50 
Vog ~ COLLECTOR-EMITTER VOLTAGE - VOLTS He COLLECTOR CURRENT mA Ig - COLLECTOR CURRENT - mA 
DC PULSE CURRENT GAIN BASE-EMITTER ON VOLTAGE 
VERSUS | VERSUS DISTRIBUTION OF 
AMBIENT TEMPERATURE** AMBIENT TEMPERATURE BASE-EMITTER ON VOLTAGE** 
0.85 0.70 
, ae Ce Ree ae eee Pee eee mesa a atel 
: A # hNSCs, ess CU 
2" aePyZ7 2 RNC aUHIRIN UE! 
= wl VYGYYY og NONI Soe! Sg Oe ee er 
a YY Yj Zot KS 5 
“Ce, OST 
2 ol Yn =6 LAR SCsELXE~—" 
COO OSS 
* ya J ERE ALES ISOS go IC TE 
MAT | | | | | eS Ltt Ti ttt | NAN * UIA 
| CO ECCS CALE ET 
7 e -25 0 25 50 75 100 : 0.1 ‘10 99 99.9 


Ty, ~ AMBIENT TEMPERATURE - °C T, ~ AMBIENT TEMPERATURE - °¢ PERCENTILE asian: ae 


* Single family characteristic on Transistor Curve Tracer. 


** In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not 
guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 
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CONTOURS OF CONSTANT 
tan ol NOISE FIGURE 


Rg - SOURCE RESISTANCE - OHMS 


Ie ~ COLLECTOR CURRENT - mA 


NOISE FIGURE VERSUS 
" FREQUENCY 


NF - NOISE FIGURE - dB 
Ww 
Oo 


ace reccnnenaes 
10  ~—«:100 1.0k 10k 100k 1.0M 


f FREQUENCY - Hz 


SMALL SIGNAL VOLTAGE AND 
CURRENT GAIN VERSUS 
LOAD RESISTANCE** 
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Ta = 25°C 
Ie = 10QuA 
Veg * 10V 
f= 1.0 kHz 


A, and Ay, ~ SMALL SIGNAL VOLTAGE AND CURRENT GAIN - dB 


1.0k 10k ~ 100k. 1.0M 
R, ~ LOAD RESISTANCE - Q 


** in ‘coBnitiOn of the needs of computer aided design, correlation and distribution information is shown for key parameters. ‘These curves are not 
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TYPICAL ELECTRICAL CHARACTERISTICS _ 
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ES | 
TTT TUTE PNG NTE ET AN ETT 


PU TT TUTE 
IN 


85 105 


Ty ~ AMBIENT TEMPERATURE - “C 


CIICEHISE TE NCIS HIE Th Nt 


125 


TYPICAL ELECTRICAL CHARACTERISTICS 


COMMON EMITTER COMMON EMITTER COMMON EMITTER 
CHARACTERISTICS VERSUS CHARACTERISTICS VERSUS CHARACTERISTICS VERSUS 
COLLECTOR CURRENT - COLLECTOR-EMITTER VOLTAGE AMBIENT TEMPERATURE 
. IA ; aa is Io 2 1.0mA 
1.3 £5 1.onie as : Ct ee 


CHARACTERISTICS RELATIVE TO VALUE AT Veg = 10V 
CHARACTERISTICS RELATIVE TO VALUE AT t= 25°C 


CHARACTERISTICS RELATIVE TO VALUE AT I = 1.0mA 


5 1.0 2.0 5.0 10 20 


0.1 0 5 HH «00 
Ig - COLLECTOR CURRENT - mA Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLIS Ty ~ AMBIENT TEMPERATURE - °C 
h PARAMETER CORRELATIONS** h PARAMETER CORRELATIONS** 
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Neg ~ SMALL SIGNAL CURRENT GAIN 
Hig ~ SMALL SIGNAL INPUT RESISTANCE - kQ 
Nee ~ SMALL SIGNAL VOLTAGE FEEDBACK RATIO - x04 
Nog ~ SMALL SIGNAL OUTPUT CONDUCTANCE - umhos 


Hee @ Ie ° 10mA, Vee =5,0V hee @ Ic . 10mA, Vee =5.0V 


** In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not 
guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 


SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 
SYMBOL CHARACTERISTICS | TEST CONDITIONS 


Input Resistance 


Output Conductance 
Voltage Feedback Ratio 
Small Signal Current Gain 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. | 

(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 146°C/Watt (derating factor of 6.9 mW/°C); junction to ambient 
thermal resistance of 480°C /Watt (derating factor of 2.1 mW/°C) for FT107C. A maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/ 
Watt (derating factor of 5.0 mW/°C); junction to ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C) for SE4020. 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 


4-99 


_FT107B > SE4021_ 
NPN LOW LEVEL, LOW NOISE AMPLIFIERS 


DI FFUSED SILICON PLANAR* 


LOW 1/f NOISE ......... NF = 6.0 dB (TYP) AT 10 Hz, 1.0 ko 
HIGH GAIN. ..... wee ee Mpg = 450 (MIN) AT 10 HA 
age = 600 (MIN) AT 10 mA 
© LOW SATURATION VOLTAGE . . . Voe;.a1) = 0.2 V (MAX) AT 10 mA/0.5 mA 
LOW LEAKAGE.......... lego = 2.0 nA (MAX) AT Vc, = 30 V 
_ Icao = 50 nA (MAX) AT Vig = 30 V, T, = 65°C (SE4021) 
lego = 1.0 uA (MAX) AT Vcg = 30 V, ee = 125°C (FT107B) 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures FT107B SE4021 
Storage Temperatures —65°C to +150°C —65°C to +125°C 
Operating Junction Temperatures +150°C +125°C 
Lead Temperature (Soldering, 10 seconds time limit) +300°C + 260°C 

Maximum Power Dissipation (Notes 2 and 3) 

Total Dissipation at 25°C Case Temperature 0.86 Watt 0.5 Watt 
25°C Ambient Temperature 0.26 Watt 0.2 Watt 

Maximum Voltages 
Vego Collector to Base Voltage 45 Volts 45 Volts 
Vero Collector to Emitter Voltage (Note 4) 45 Volts 45 Volts 
Vice Emitter to Base Voltage. | a 8.0 Volts 8.0 Volts 
Ie Continuous Collector Current. 50 mA | 50 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. — UNITS TEST CONDITIONS 


Io = 100HA Vp =5.0V 
Rg =1.0kQ2 BW = 400Hz . 
Ie =100HA VE, =5.0V. 
Ro = 10k2 BW = 400 Hz 
IL = 100A Vp =5.0V 
R, = 100 k2 BW = 400 Hz 
IL = 100 HA VQ, =5.0V 
R, =1.0kQ2 BW = 8.0 Hz 
IL= 100A VQ, =5.0V 
R, = 1.0k2 BW = 10Hz 
Narrow-Band Noise Figure ; 3.0 Ik=104A VQ =5.0V 

(f = 1.0 kHz) R, = 10k2 BW = 400 Hz 
Wide-Band Noise Figure | ,; 3.0 ~~ Ie = 104A Ve = 5.0V 

(f = 10 Hz to 10 kHz) : Ro = 10k2 BW = 15.7 kHz 
DC Current Gain 450 k=104A VQ =5.0V 
DC Current Gain 500 | 


Narrow-Band Noise Figure 
— (f = 1.0 kHz) 
Narrow-Band Noise Figure 
— (f = 1.0 kHz) 
Narrow-Band Noise Figure 
~ (f = 1.0 kHz) 
- Narrow- Band Noise Figure 
~ (f = 100 Hz) © 
Narrow-Band Noise Figure 
— (f = 10 Hz) 


(Note 6) 


EPITAXIAL TRANSISTORS 


PHYSICAL DIMENSIONS 


in accordance with 
~ . JEDEC (TO-18) outline 


Seatin 
Plane | 


3 LEADS 
.019 
‘01 60!A- 


NOTES: All dimensions in inches 
Leads are gold-plated kovar — 
Collector internally connected to case 
Package weight is 0.43 gram 


-FT107B 


PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-106) outline 


+— 100 Base 
.050 ia | ——Lead No. 2 
Emitter to Collector 


. Lead No. 1 -——Lead No. 3 


~ DC Current Gain | 
DC Pulse Current Gain 
‘(Note 5) 
DC Current Gain 
DC Pulse Current Gain 
(FT107B) (Note 5) 


h..(—55°C) 
h,.(100°C) 
h; 


e 


(f = 100 MHz) 


990 


600 


130 


High Frequency CurrentGain 1.5 


1200 


2.6 


lc = 100 uA 


lo = 10uA 
I =10mA 


I, =10mA 


Veg = 5.0V 


Vop = 5.0V 


Veg = 5.0V 
Vor = 5.0V 


is. 


NOTES: All dimensions in inches 
All teads electrically isolated from case 
Package weight is 0.31 gram Package 
is electrically non-conductive material 


SE4021 


*Planar is a patented Fairchild process. 
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FAIRCH i_D 


_. 7 
SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


| FAIRCHILD TRANSISTORS + FT107B - ‘SE4021__ 7 ; 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperate unless otherwise noted) 
SYMBOL 


lego 5 
logo (65°C) 

logo (125°C) 
lego 


VoeO (sus) 


BV ces 

BV E80 

Vee (sat) 
CE(sat) 
BE(on) 


- COLLECTOR CURRENT - mA 


ic 


hep - DC PULSE CURRENT GAIN 


CHARACTERISTICS 


Collector Cutoff Current 

Collector Cutoff Current (SE4021) 
Collector Cutoff Current (FT107B) 
Emitter Cutoff Current 

Collector to Base Capacitance 
Emitter to Base Capacitance 


Collector to Emitter Sustaining Voltage 


(Notes 4 and 5) 


Collector to Emitter Breakdown Voltage 


Emitter to Base Breakdown Voltage 


Collector to Emitter Saturation Voltage (Note 5) 
Collector to Emitter Saturation Voltage (Note 5) 


Base to Emitter On Voltage 


UNITS 


~ TEST CONDITIONS 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS* 


ACTIVE REGION 
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* Single family characteristics on Curve Tracer. 


** In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not 
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guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 
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TYPICAL ELECTRICAL CHARACTERISTICS, 
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Re - SOURCE RESISTANCE - 


CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 
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INPUT AND OUTPUT 
-CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 
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** In recognition of the needs of computer aided design, correlation and distribution information is shown 4or bey. parameters. These’. curves are not 
guaranteed but represent with a high degree of confidence . the distributions and correlations to be expected 


| os FAIRCHILD TRANSISTORS + FT107B + SE4021 


TYPICAL ELECTRICAL CHARACTERISTICS 
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** In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not 
guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 


SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 


SYMBOL CHARACTERISTICS | TYP. UNITS TEST CONDITIONS 

h.. Input Resistance 28 kQ I. = 1.0 mA Veep = 10V 
Noe Output Conductance 74 umhos |, = 1.0 mA Vee = 10V 
he. Voltage Feedback Ratio 23 x10™* I. = 1.0 mA Veep = 10V 
he, Small Signal Current Gain 1050 I, = 1.0 mA Vee = 10V 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 146°C/Watt (derating factor of 6.9 mW/°C); junction to ambient 
thermal resistance of 480°C/Watt (derating factor of 2.1 mW/°C) for FT107B. A maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/ 
Watt (derating factor of 5.0 mW/°C); junction to ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C) for SE4021. 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 

(6) Normally >90% of the units will have NF less than 11 dB. 
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«FT 107A + SE4022 
NPN LOW LEVEL, LOW NOISE AMPLIFIERS 


_ DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


LOW 1/f NOISE......... NF = 8.0 dB (MAX) AT 10 Hz, 1.0 k2 
HIGH GAIN. ........... he; = 900 (MIN) AT 10 HA 
| 7 he, = 1200 (MIN) AT 10 mA 
LOW SATURATION VOLTAGE . . . Vcz;.,4) = 0.2 V (MAX) AT 10 mA/0.5 mA | | a 
LOW LEAKAGE .......... lego = 2.0 nA (MAX) AT Vo, = 20 V | <3 399014 
lego = 50 nA (MAX) AT Vo, = 20 V, T, = 65°C (SE4022) | 
logo = 1.0 “A (MAX) AT Vo, = 20 V, T, = 125°C (FT107A) 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-18) outline 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


- Maximum Temperatures : FT107A SE4022 
Storage Temperatures —65°C to +150°C —65°C to +125°C 
Operating Junction Temperatures +150°C +125°C 
Lead Temperature (Soldering, 10 seconds time limit) +300°C +260°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature | 0.86 Watt 0.5 Watt 
| 25°C Ambient Temperature “3 0.26 Watt 0.2 Watt 
Maximum Voltages | | | - 
Veo CollectortoBase Voltage = =» 30 Volts 30 Volts 7 NOTES ec are ge pata nvr 
Veeco - Collector to Emitter Voltage (Note 4) 30 Volts 30 Volts | Pctoge weet 8.43 gram ae 
Ves Emitter to Base Voltage 8.0 Volts 8.0 Volts 


Io Continuous Collector Current | 50 mA ~~ 5OmA | | FT1O7A 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS — TEST CONDITIONS ) 


PHYSICAL DIMENSIONS 
in accordance with JEDEC (TO-106) outline 


Narrow Band Noise Figure Io =1004HA Vo-=5.0V 
(f = 1.0 kHz) Ro = 1.0k2 BW = 400 Hz 
Narrow Band Noise Figure Io = 100HA Vp =5.0V 
(f = 1.0 kHz) | R,=10k2 BW = 400 Hz 
Narrow Band Noise Figure : : Ic = 100A Vo, =5.0V 
(f = 1.0 kHz) | R, = 100kQ BW = 400 Hz 
Narrow Band Noise Figure . ; Io = 100HA VQ. =5.0V 


' ow 
.5900 MIN. 


(f = 10 Hz) R, = 1.0k2 BW = 10 Hz 
DC Current Gain Ik=104A VQ. =5.0V 
DC Current Gain Te = 100HA Va = 5.0V 
DC Current Gain Ib=10mA Vo-=5.0V 
DC Pulse Current Gain Ik=10mA VQ =5.0V 

(Note 5) 
hee(—55°C) DC Current Gain - | te =10HA Vee =5.0V 
hee(100°C) DC Pulse Current Gain | IL =10mA Ve =5.0V 

(Note 5) (FT107A) 

High Frequency Current Gain 2.0 Ic =10mA VQ. =5.0V 
— (f = 100 MHz) 


h, 


e 


NOTES: All dimensionsininches — 
Pe All leads electrically isolated from case 

Package weight is 0.31 gram Package 
is electrically non-conductive material 


SE4022 


*Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTORS + FT107A + SE4022 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
SYMBOL CHARACTERISTICS 


lego Collector Cutoff Current 
logo (65°C) Collector Cutoff Current (SE4022) 
logo (125°C) Collector Cutoff Current (FT107A) 
lego Emitter Cutoff Current 
Collector Base Capacitance 
Emitter Base Capacitance 
VeEo(sus) Collector to Emitter Sustaining Voltage 


(Notes 4 and 5) 

BV ccs Collector to Emitter Breakdown Voltage 

BV 86 Emitter to Base Breakdown Voltage 

Vee ;sat} Pulsed Collector to Emitter Saturation Voltage iz = 10 mA 
(Note 5) 

Vice (sat) Pulsed Collector to Emitter Saturation Voltage : I. = 50 mA 
(Note 5) 

Vee{on) Base to Emitter On Voltage . Il, =1.0mA 


TYPICAL ELECTRICAL CHARACTERISTICS 
DC PULSE CURRENT GAIN 
VERSUS 
care CURRENT®* 


COLLECTOR SATURATION 
VOLTAGE VERSUS 
COLLECTOR CURRENT** 


COLLECTOR CHARACTERISTICS* 
ACTIVE REGION 
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T, - AMBIENT TEMPERATURE-°C 


* Single family characteristics on Transistor Curve Tracer. 


** In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not 


PERCENTILE DISTRI BUTION-% 


guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 
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CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 
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FAIRCHILD TRANSISTORS + FT107A - SE4022 


CONTOURS OF CONSTANT 
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TYPICAL ELECTRICAL CHARACTERISTICS | 
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**In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not 
guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. — ev: bays * 
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| FAIRCHILD TRANSISTORS -  FTIOZA « - SE4022_ | 


TYPICAL ELECTRICAL CHARACTERISTICS 


COMMON EMITTER COMMON EMITTER | COMMON EMITTER 
CHARACTERISTICS CHARACTERISTICS VERSUS CHARACTERISTICS 
eee COLLECTOR CURRENT | COLLECTOR-EMITTER VOLTAGE — VERSUS AMBIENT TEMPERATURE 


Ww 


lc = {,0mA 
f = 1.0kHz 


nN 
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CHARACTERISTICS RELATIVE TO VALUE AT T, = 25°C 
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** In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not 
guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 


SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 


SYMBOL CHARACTERISTICS : TEST CONDITIONS 


Input Resistance 

Output Conductance 
Voltage Feedback Ratio 
Small Signal Current Gain 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 146°C/Watt (derating factor of 6.9 mW/°C); junction to ambient 
thermal resistance of 480°C/Watt (derating factor of 2.1 mW/°C) for FT107A..A maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/ 
Watt (derating factor of 5.0 mW/°C); junction to ambient thermal resistance of 500°C/Watt (derating factor of 5.0 mW/°C) for SE4022. 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 ws; duty cycle = 1%. 
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| Vee (sat) 


HIGH BETA (hp:).. 2... eee eee eee 70 TO 200 AT 10 mA 


® 

e HIGH FREQUENCY (f,)...-...-..+-- 400 MHz MIN. AT 10 mA 
e EXCELLENT R.F. PERFORMANCE (r,'C.) . . . 50 ps MAX. 

e LOW CAPACITANCE (C,,.)-.------+- 4.5 pF MAX. 

e LOW NOISE (100 MHz N.F.)......... 6.0 dB MAX. 

e HIGH VOLTAGE (LVgc5) -- +s eee eee 40 VOLTS MIN. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 


—2N4121 


{IGH-SPEED SWITCH AND RF AMPLIFIER 


DI FFUSED SILICON PLANAR* 


Ab EPITAXIAL TRANSISTOR 


PHYSICAL DIMENSIONS | 
In accordance with JEDEC (TO-106) outline 


7 ae 
| | cin 
go“ 


Storage Temperature —55°C to +125°C 
Operating Junction Temperature . 4+125°C 
Lead Temperature (Soldering, 10 second time limit) +-260°C 
Maximum Power Dissipation ; | 
Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 0.5 Watt ; aie oleae 
at 25°C Ambient Temperature [Notes 2 and 3] 0.2 Watt cal lea agen 
Maximum Voltages and Current 
Vcso Collector to Base Voltage — 40 Volts 
Vceo Collector to Emitter Voltage [Note 4] —40 Volts 
Veso Emitter to Base Voltage — 5.0 Volts 
lc Collector Current 100 mA NOTES: All dimensions in inches 
, All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
. is electrically non-conductive material 
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
SYMBOL CHARACTERISTIC MIN. | | TYP. MAX. TEST CONDITIONS 


DC Current Gain 
DC Current Gain 
DC Pulse Current Gain [Note 5] 
DC Pulse Current Gain [Note 5] 
Collector Saturation Voltage 
Pulsed Collector Saturation 
Voltage [Note 5] 
Pulsed Collector Saturation 
Voltage [Note 5] 
Base Saturation Voltage 
Pulsed Base Saturation Voltage 
[Note 5] 
Ver (Sat) Pulsed Base Saturation Voltage 
| [Note 5] 
ton Turn On Time [Note 6] 
Turn Off Time [Note 6] 


Vee (sat) 
| Vce (sat) 
Vee (sat) 


hte High Frequency Current Gain 
(f = 100 MHz) 


NOTES: 


UNITS 


I. = 100 vA Vee = 
— 1.0mA Vee = 
lo = 10mMA Vee = 

le =50mA Vee = 
lc = 1.0mA 

lc= 10 mA = 


lo = 90 mA ls = 5.0mA 


‘lo=1.0mA Ip =0.1mA 
lc=10mA |= 1.0mA 


lo =50mA~ Is = 5.0 mA 
le = oS 50 mA Is =~ 5.0mA 
lc 50mA Is, ~ 5.0 mA 


lee = —5.0 mA 
lc =10mMA Vce = —20V 


_*Planar is a patented Fairchild process. 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/Watt (derating factor of 5.0 hW/ °C); junction to ambient 


thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C). ; 
(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. 
(5) Pulse, Conditions: length = 300 us; duty cycle = 1%. 
(6) See switching circuit for exact values of Ic, Ip: and Iez. 
(7) Power Bandwidth of 15.7 kHz with 3 dB points at 10 Hz and 10 kHz. 
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SEMICONDUCTOR 
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- FAIRCHILD TRANSISTOR 2N4121 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
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SYMBOL 


Voeo (sust) 


CHARACTERISTIC 


Collector to Emitter Sustaining 


Voltage [Notes 4 and 5] 


BV ceo 
BV ces 
BVeBo 


Voltage 
Voltage 
Voltage 


lee 
les (65°C) 


obo 


Collector to Base Breakdown 
Collector to Emitter Breakdown 
Emitter to Base Breakdown 
Collector Reverse Current 


Collector Reverse Current 
Open Circuit Output Capacitance 


ibe Open Circuit Input Capacitance 


rp C. 
NF 
NF 


(f = 80 


TYPICAL COLLECTOR AND BASE CHARACTERISTICS 


ACTIVE REGION 
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Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


COLLECTOR -EMITTER 
SATURATION VOLTAGE VERSUS 
COLLECTOR CURRENT 
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Noise Figure [Note 7] 
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TEST CONDITIONS 
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COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPERATURE 
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COLLECTOR-BASE REVERSE 
CURRENT VERSUS REVERSE 
BIAS VOLTAGE _ 
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INPUT AND OUTPUT 
CAPACITANCE VERSUS 
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- FAIRCHILD TRANSISTOR 2N4121 


TYPICAL SWITCHING CHARACTERISTICS 


us | | | DELAY TIME VERSUS TURN ON 
SWITCHING TIMES VERSUS SWITCHING TIMES VERSUS BASE CURRENT AND REVERSE 
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Ig. COLLECTOR CURRENT - mA Igo ~ TURN OFF BASE CURRENT - mA "Igy = TURN OFF BASE CURRENT - mA 
~ STORAGE TIME VERSUS TURN ON FALL TIME VERSUS TURN ON AND | FALL TIME VERSUS TURN ON AND 
AND TURN pi iit —o TURN OFF BASE CURRENTS TURN OFF BASE CURRENTS 
| 5.0 
. “aT TPT 
a ace Anna 
: : : cae 
= 2 0.3 a ft | 5 ast 
: » LLIAT Vie | : 
4 . COV = al Z) 
S SW eye hd : i | 
E gor dA VAL A | ema 
MWe Wecsplcclle leaps Fall 
AT a 
0 “0. ale : 30 -40 5.0 


Igo ~ TURN OFF BASE CURRENT - mA | ry er OFF BASE cui: a Igo - TURN OFF BASE CURRENT - mA 


FALL TIME VERSUS TURN ON AND 
TURN OFF BASE ria 


SWITCHING TIME TEST CIRCUIT 


ae Ve e ° Vec he -10V 

& 

= 194.9 

5 

a ; 
3 To Sampling Scope 
wu = . Rise Time < 1 ns 
Ss) Oo ~ 100 kQ 
z | LI Input Z~ 100 k 
z Vin =-8.3V 

z= P.W. = 500 ns 

z t, and t <1 ns 


Igo ~ TURN OFF BASECURRENT- mA 
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| FAIRCHILD TRANSISTOR 2N4i21 | 


TYPICAL COMMON EMITTER “Y”’ PARAMETERS 


INPUT ADMITTANCE VERSUS 
FREQUENCY-OUTPUT 
SHORT CIRCUIT 


Yie ~ INPUT ADMITTANCE - mmho 


f - Frequency - MHz 


INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT 
OUTPUT SHORT CIRCUIT 


Fa 
ee 
aes 
Be 
Sa 
RE 
ey 


OUTPUT ADMITTANCE VERSUS 
FREQUENCY-INPUT 
SHORT CIRCUIT 


Yoe ~ OUTPUT ADMITTANCE - mmho 


f - eer MHz 


OUTPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT-INPUT 
SHORT CIRCUIT 


Yee ~ FORWARD TRANSFER ADMITTANCE - mmho 


FORWARD TRANSFER 

ADMITTANCE VERSUS 

FREQUENCY-OUTPUT 
SHORT CIRCUIT 
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ml Nee 
~ ol IGE ad a 


og". 
In * 10 
180 c a 
LONI act eR 
120 AL 
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ee a 
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f ~ FREQUENCY ~- MHz 


FORWARD TRANSFER 
ADMITTANCE VERSUS 
COLLECTOR CURRENT-OUTPUT 
SHORT CIRCUIT 


Yre ~ REVERSE TRANSFER ADMITTANCE - mmho 


REVERSE TRANSFER ADMITTANCE 
VERSUS FREQUENCY-INPUT 
SHORT CIRCUIT 


UT OT 


ve otis 
aan ae ne 


TL 
ea 


ee 


10 30 50 ies 
f - FREQUENCY - MHz 


REVERSE TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT- 
INPUT SHORT CIRCUIT 


a ae 
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i 
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pee ee eles 


Y,, - FORWARD TRANSFER ADMITTANCE - mmho 


fe 


- OUTPUT ADMITTANCE - mmho 


REVERSE TRANSFER ADMITTANCE - mmho 
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Yje ~ INPUT ADMITTANCE - mmho 


Iq - COLLECTOR CURRENT - mA Ie ~ COLLECTOR CURRENT - mA 


Iq ~ COLLECTOR CURRENT - mA 


_ SMALL SIGNAL CHARACTERISTICS (f = 1 kHz) 


SYMBOL CHARACTERISTICS TEST CONDITIONS 


Input Resistance 

Output Conductance 

Voltage Feedback Ratio 
Forward Current Transfer Ratio 


TYPICAL ELECTRICAL CHARACTERISTICS 


CONTOURS OF CONSTANT 
NARROW BAND NOISE ener 
RK SRNRS 
~ RENE PSE ON RRR 


PRESSE NSS NG ne 
\NACNETTN 
RYN 


| a = 
~ 


me 
I 
& 
“s 

ia 


MAXIMUM AVAILABLE GAIN 


CONTOUR OF CONSTANT GAIN 
VERSUS FREQUENCY 


NOISE FIGURE VERSUS 
~ BANDWIDTH PRODUCT (f;) FREQUENCY 


10k 


Nt 


i | | 
PNT eT 
CRIN 


V 


Z| 


VY 


hs 


POWER GAIN - dB 


mS 
CT 
SPT 
: 


NF - NOISE FIGURE ~dB 


le- cheat sigan mA 


Tf | A A ZZ 


VA 
LAZY 


area 


Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 
t 


a 
32 


Iq ~ COLLECTOR CURRENT - mA 


2N4248 * 2N4249 » 2N4250 
PNP LOW LEVEL, LOW NOISE AMPLIFIER 


DIFFUSED SILICON PLANAR TRANSISTORS 


LOW NOISE FIGURE -- 2.0 dB (MAX) at 1.0 kHz 
HIGH CURRENT GAIN -- 250-700 at 100 ,A. 

HIGH BREAKDOWN -- 40 and 60 VOLTS (MIN) LVcco 
EXCELLENT BETA LINEARITY FROM 1 A to 50 mA 


PHYSICAL DIMENSIONS. 
Epoxy package 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


MAXIMUM TEMPERATURES 


Storage Temperatures 
Operating Junction Temperatures 
Lead Temperature (Soldering, 10 seconds time limit) 


MAXIMUM POWER DISSIPATION 


—55°C to 125°C 3 LEADS - 
125°C 2195, 


260°C 


Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 0.5 Watt 
25°C Ambient Temperature [Notes 2 and 3] 0.2 Watt 
2N4248 
MAXIMUM VOLTAGES 2N4250 2N4249 
Veso _—-~ Collector to Base Voltage — 40 Volts — 60 Volts 
Vceco Collector to Emitter Voltage — 40 Volts — 60 Volts NOTES: nil cimanswors cinched 
Veso Emitter to Base Voltage —5.0 Volts —5.0 Volts Bate er tical senate! HON a8 


Package weight is 0.31 gram 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Noted) 


2N4248 2N4249 2N4250 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. TYP. MAX. UNITS TEST CONDITIONS 
NF Narrow Band Noise Figure 0.7 0.7 3.0 05 2.0 dB Ilo =20uA Vee = —5.0V 
(f = 1.0 kHz) [Note 6] , 
NF Wide Band Noise Figure [Note 7] 1.0 1.0 3.0 0.7 2.0 dB le = 20 uA Vee = —5.0V 
NF Narrow Band Noise Figure 0.8 0.8 3.0: 0.7 2.0 dB lc = 250 vA Vee = —5.0V 
(f = 1.0 kHz) [Note 8] : 
hee DC Current Gain 90 190 300 le = 10 nA Vee = —5.0V 
hee DC Current Gain 50 =100 100 240 300 250 350 700 lc = 100 vA Vee = —5.0V 
hee DC Current Gain 90 110 100. 250 250 350 lc = 1.0mMA Ve = —5.0V 
hee DC Pulse Current Gain [Note 5] 50 120 100 280 250 350 Ic =10mMA Vee = —5.0V 
BV cso Collector to Base Breakdown Voltage -40 -60 —40 Volts Ic=10nA k=0 
BV ces Collector to Emitter Breakdown Voltage - 40 -60 —40 Volts le = 10 yA 
Voeo (sust) Collector to Emitter Sustaining Voltage - 40 ~60 —40 Volts Ic =50mA 1,=0 
[Notes 4 and 5] (pulsed) 
BVeBo Emitter to Base Breakdown Voltage  -5.0 —5.0 —5.0 Volts Ic = 0 le = 10uA 
lcBo Collector Cutoff Current 10 10 10 nA IL = 0 Vos = —40V_ 
leso (65°C) Collector Cutoff Current 3.0 3.0 3.0 uA le = 0 Vos = —40V 
leBo Emitter Cutoff Current 20 20 20 nA l= 0 Vee = 3.0V 
Vee (sat) fe eo eeior Saturation Voltage ~0.25 — 0.25 — 0.25 Volts Ic=10mA 1; =0.5mA 
ote 
Vee (sat) cusee a Saturation Voltage —0.9 ==0.9 —0.9 Volts Ic=10mA_ Ile=0.5mA 
ote 
te te ye aa Gain 50 100 250 550 250 350 800 lc = 1.0mA Vee = —5.0V 
hte High Frequency Current Gain 2.0 2.0 : 2.5 lc =0.5mMA Vee = —5.0V 
(f = 20 MHz) : | | | | | 
Cees Open Circuit Output Capacitance 6.0 6.0 6.0 pF = 0 Vee = —5.0V 
Cito 


Open Circuit Input Capacitance 16 16 16 pF lc =0 Vee = 0.5 V 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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| FAIRCHILD TRANSISTORS 2N4248 e 2N4249 e 2N4250 _ 


SMALL SIGNAL CHARACTERISTICS (f = 1 kHz) = | 
2N4249 | 2N4250 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 


Input Resistance ; A lo=10mA Vc = 
Output Conductance lo=1.0mA_ Vee 


Voltage Feedback Ratio : lc=1.0mA Vee 
Small Signal Current Gain 350 800 lc=10mA_ Vee 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low-duty cycle operations. 


(3) veee ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/Watt (derating factor of 5.0 mW/°C); junction to ambient thermal resistance 
of 500 °C/Watt (derating factor of 2.0 mW/°C). 


(4) This rating refers to a high-current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 ws; duty cycle = 1%. 

(6) Re = 10 kQ, Power Bandwidth of 150 Hz. 

(7) Rg = 10 kQ, Power Bandwidth of 15.7 kHz with 3.0 dB points at 10 Hz and 10 kHz. 

(8) R, = 1.0 kQ, Power Bandwidth of 150 Hz. 
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PNP ULTRA HIGH SPEED LOGIC SWITCHES 


SILICON PLANAR™ EPITAXIAL TRANSISTORS 


FEATURES 

e LOW STORAGE TIME — 7, = 20 ns (Max). 

e LOW CAPACITANCE — C... = 3.0 pF (Max), €i.. = 3.5 pF (Max). 
e HIGH FREQUENCY — f; = 700 MHz (Min). 

e LOW SATURATION VOLTAGE — Vc: (sat) = —0.15 V (Max) @ Ic = 


* Planar is a patented Fairchild process. 


PHYSICAL DIMENSIONS 
Epoxy package 
TO-106 


222 


.192 
| aS ot 


Ceramic 


10 mA 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature — | 
Lead Temperature (Soldering, 10 seconds time limit) 


—55°C to +125°C 
+125°C Maximum 
+ 260°C Maximum 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperatures [Notes 2 and 3] 0.5 Watt 
at 25°C Free Air Temperature [Notes 2 and 3] 0.2 Watt 

Maximum Voltages 2N4257 2N4258 Ae te an 
Veso Collector to Base Voltage — 6.0 Volts — 12 Volts 
Vceo Collector to Emitter Voltage [Note 4] —6.0 Volts —12 Volts 
Veso Emitter to Base Voltage —4.5 Volts — 4.5 Volts 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL 
Ts 

tos 

tors 

Nee 


hte 
Coto 


Cibo 


hee 
hee 
hee 
Vee (sat) 
Vee (sat) 


| CHARACTERISTIC 
Charge Storage Time [Note 6] 


Turn On Time [Note 6] 
Turn Off Time [Note 6] 


High Frequency Current Gain (f = 100 MHz) 
High Frequency Current Gain (f = 100 MHz) 


Common Base, Open Circuit 
Output Capacitance 


Common Base, Open Circuit 
Input Capacitance 


DC Pulse Current Gain [Note 5] 
DC Pulse Current Gain [Note 5] 
DC Pulse Current Gain [Note 5] 


_ Pulsed Collector Saturation Voltage [Note 5] 


Pulsed Collector Saturation Voltage [Note 5] 


MIN. 


2N4257 
TYP. 


ll 


9.0 
12 


MAX. 
15 


15 
15 


2N4258 
MIN. TYP. 


13 


9.0 
214 


13 
2.0 


2.4 


40 
67 
80 


—0.08 —0.15 
—0.5 


—0.2 


UNITS 
ns 


ns 
ns 


__TEST CONDITIONS 


~10mA i, ~ 10mA 
leo ~~ —10mA 
Is, — 1.0 mA 


Is, — 1.0 mA 


eee 


lc = 10mA Vee 
Ic 10mA Vee 
—5.0V i; 


— 0 Ves 


1.0mA Vce 
10mA Vee 


lc=50mA Is = 5.0 mA 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD TRANSISTORS 2N4257 + 2N4258 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL 


Vee (sat) 
Vee (sat) 
Ices 
lees 


Ices (+65°C) 
Ices (+65°C) 


CHARACTERISTIC 


Pulsed Base Saturation Voltage [Note 5] 
Pulsed Base Saturation Voltage [Note 5] 
Collector Reverse Current 


MIN. 


— Collector Reverse Current 


Collector Reverse Current 
Collector Reverse Current 


0.3 


2N4257 


TYP. MAX. 


—0.8 —0.88 —0.95 
=116° =15 
0.02 


10 


o: 


2N4258 

MIN. TYP. MAX. 

~0.8 —0.88 —0.95 
~1.16 -15 


0.02 
0 


0.5 5.0 


UNITS 


10 


TEST CONDITIONS 


lc=10mA I[s=1.0mA 
= 50mA_ I, = 5.0mA 
—3.0V Vez = 0 
—6.0V Vee = 0 
—3.0V Viz = 0 
—6.0V Ver = 0 


lc 


Vceo (sust) 
BVeB0 
BV ces 
BV cto 


Collector to Emitter Sustaining Voltage [Notes 4 and 5] —6.0 
Emitter to Base Breakdown Voltage —-45 
Collector to Emitter Breakdown Voltage — 6.0 
Collector to Base Breakdown Voltage —6.0 


3.0mA Is = 0 

le = 100 uA 
lc = 100 nA Vez = 0 
Ic = 100 uA = 0 


Volts 
Volts 


TYPICAL ELECTRICAL CHARACTERISTICS 


2N4257 2N4258 


COLLECTOR CHARACTER SNES: 


» COLLECTOR CHARACTERISTICS* of COLLECTOR CHARACTERISTICS® 
-10 is 
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TT 
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Vee COLLECTOR-EMITTER VOLTAGE - ‘voles Veg ~ COLLECTOR-EMITTER VOLTAGE - as Veg ~ “COLLECTOR- -EMITTER VOLTAGE - VOLTS 


Veg > COLLECTOR-EMITTER VOLTAGE - VOLTS 


COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 
0 


DC PULSED CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
60 


DC PULSED CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


160 2 
ae a Un 
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TI eK ITT 
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COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT | 


CACHE 
CL EN 
Le 


ot | Le 
BIS 


hep - DC PULSED CURRENT GAIN 
hep - DC PULSED CURRENT GAIN 


VCE(SAT) = on VOLTAGE - VOLTS 


gs 

: f ; Cee Pett TAIN Ss 

CATE Aye NI eee ete eat 

ap 8 é asl al ele eh J 
‘CEE Jee cee | 

‘ a eMC, Wott a 

LEE EEL ELE LLL i 
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Iq ~ COLLECTOR CURRENT - mA 


I¢ > COLLECTOR CURRENT - mA 


Ie ~ COLLECTOR CURRENT - mA - Ie ~ COLLECTOR CURRENT - mA 


* Single family characteristic on Transistor Curve Tracer. 
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_FAIRCHILD TRANSISTORS 2N4257 - 2N4258 


TYPICAL ELECTRICAL CHARACTERISTICS 


BASE SATURATION VOLTAGE 


- BASE CHARACTERISTICS | BASE CHARACTERISTICS* _ VERSUS COLLECTOR niin 
- 50 et oP 
| y Lens [TTT TT 
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a ii : ay Be 
' ‘ <x 
eee: z : Cee ti 
a -30 a . z eh 
S fe ee ae e LIU | Ui | Ay 
7 eet izee : Fat el | LL eer YT | 
g -20 : | g e -0.9 rh? ZI, A| 
wal a bes 
oe ee cee : : mE edie 
ee eee sea | ee ail aie 
“10 | = 2°07 ar cs | A 
See er ries al Pati 
> 
eerie yas ail Hoa cal Se 
0 -0.4 -0.8 “1,2 “1:6 <2.0 : “0.1 -0.2 70.5 -1.0 -2.0 “5.0 10 20 50 100 
Vee ~ BASE-EMITTER VOLTAGE - - VOLTS Vpp ~ BASE- Sti Foes oe Ve > COLLECTOR CURRENT - mA 


COLLECTOR REVERSE CURRENT 
VERSUS 


COLLECTOR REVERSE CURRENT CONTOURS OF CONSTANT GAIN 
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INPUT AND OUTPUT ; > a | | 
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* Single ici aoe tas on Transistor Curve Tracer. 


ate 


TYPICAL ELECTRICAL CHARACTERISTICS 


STORAGE TIME VERSUS | 
TURN ON AND TURN OFF 
BASE CURRENTS 


1g  ~ FURN-ON-BASE CURRENT - mA 


Igo - TURN-OFF BASE CURRENT - mA 


FALL TIME VERSUS TURN ON 
ae TURN OFF BASE CURRENTS 


1, ~ TURN-ON BASE CURRENT - mA 


Igo ~ TURN-OFF BASE CURRENT ~ mA 


TURN ON AND TURN OFF 
TEST CIRCUIT 


Ves Vcc = -1.5V 


TO SAMPLING SCOPE 


Zin 2 100k22 

VIN ty<1.0ns 
P. W. = 240ns 
Zin = 50 
tps 1.0ns 

T Torr 

Vpp= GROUND gg = -8.0V 

Vin = -5.8V Vin = +9.8V 

Ig *10mA, Igi ~1.0mA, Igo *1.0mA 
NOTES: 


STORAGE TIME VERSUS 
TURN ON AND TURN OFF 


lpi TURN-ON BASE CURRENT - mA 


BASE CURRENTS 


1g, ~ TURN-ON BASE CURRENT - mA 


ioe ne a BASE ce = 


FALL TIME VERSUS 


TURN ON AND TURN OFF 


Ip, 7 TURN-ON BASE CURRENT - mA 


0 2.0 


Vin = = +9.0V oe eee es 
P.W. = 240ns 

Zin = 502 

ty £1.0ns 


(oe ae Se aes 
ay Hae auee 
LEVI TA 


BASE CURRENTS 


tg - PROPAGATION DELAY - ns 


4.0 
Igo ~ TURN-OFF BASE CURRENT - mA 


CHARGE STORAGE 
TIME TEST CIRCUIT 


Veep =~-10V Vcc = -3.0V 


TO SAMPLING SCOPE 
Zin 2 100ka 
tp<1.0ns © 


Ic ~10mA, ig} ~10mA, Iga ~-l0mA 


(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/watt (derating factor of 5.0 mW/°C); junction-to-ambient thermal resistance 


of 500°C/watt (derating factor of 2.0 mW/°C). 


(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. 


(5) Pulse Conditions: length = 300 usec; duty cycle = 1%. 
(6) See switching circuit for exact values of I., |,, and I... 
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FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 
TT TTYL 
ae Ae Anee 

CCC 
ee a 
Biel vale. 
CTV 
A Cet 

aseae 


1g ~ TURN-OFF BASE CURRENT - mA 


PROPAGATION DELAY TIME 
: VERSUS 
» COLLECTOR SUPPLY VOLTAGE 


Voc ~ COLLECTOR VOLTAGE - VOLTS 


FIVE STAGE RING OSCILLATOR 
FOR MEASUREMENT 
OF PROPAGATION DELAY 


Vcc 


OUTPUT 


[+ N_ TRANSisTors + 


ae : 
‘pd= DWNfosc 


e HIGH FREQUENCY CURRENT GAIN - - f; = 400 MHz MIN. 
e LOW CAPACITANCE - -C... = 4 pF MAX. 


e LOW CHARGE STORAGE TIME -- 7, = 


13 ns “MAX. 


e LOW Ve:(sat) - -.0.2 VOLT MAX. @ 10 mA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures | 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering: 10 sec Time Limit) 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 


at 25°C Ambient Temperature 


Maximum Voltages and Current. 


Viceo 
Voces 


Vee 


Ve BO 


Collector to Base Voltage 


Collector to Emitter Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage | 
Collector Current (10 us Pulse) 
DC Collector en 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Vaz (sat) 
Ver (sat) 
Vee (sat) 
Vee (sat) 
Vee (sat) 
Vee (sat) 
Vee (sat) 


Vee (sat) (65°C) 


Vee (sat) 
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CHARACTERISTIC 


DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
Base Saturation Voltage (Note 5) 
Base Saturation Voltage (Note 5) 

- Base Saturation Voltage (Note 5) 
Base Saturation Voltage (Note 5) 
Collector Saturation Voltage (Note 5:) 
Collector Saturation Voltage (Note 5) 
Collector Saturation Voltage (Note 5) 
Collector Saturation Voltage (Note 5) 
Collector Saturation Voltage (Note 5) 


2N4274 
_ TYP. MAX. MIN. 


4-118 ° 


— 2N4274 * 2N4275° 
"NPN HIGH-SPEED SATURATED SWITCH 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 


—55°C to +125°C 
125°C Maximum 


2N4274 


30 Volts | 


30 Volts 


260°C Maximum 


12 Volts - 


4.5 Volts 
500 mA 


100 mA 


0.85 0. 


1.00 0. 
115. 


1.60 
0.20 
0.18 
0.25 


0.30 
0.50 


35 
30 
18 


72. 


74 


(0.5 Watt 
0.2 Watt | 


2N4275. 


40 Volts 


40 Volts 


15 Volts 
4.5 Volts 
500 mA 
100 mA 


2N4275 
TYP. 


UNITS 


Ie = 30mA 


- PHYSICAL DIMENSIONS 
: In accordance with JEDEC (TO- 106) outline 


NOTES: All dimensions in inches 
‘All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrically non-conductive material 


TEST CONDITIONS 


‘Ie=10mA Vee = 1.0V 
Vez = 0.4V 
Vee = 1.0V 
ls = 1.0mA 
lp = 3.3 mA 
ls = 3.0mA 
lp = 10mA 
| I, = 1.0mA 
ls = 3.3 mA 
lp = 3.0mA 
ls = 1.0mA > 
lp = 10 mA 


lc = 100 mA 
lc = 10mA 
lc = 10mA 
lc = 30 mA 
lc = 100mA 
lc = 10 mA 
lc = 10 mA 
le = 30 mA 
le = 10 mA. 
| lo = 100 mA 


* Planar is a sahenied Fairchild process. 


E-AIRCHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


FAIRCHILD TRANSISTORS 2N4274 * 2N4275 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


| 2N4274 2N4275 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS _TEST CONDITIONS 


hte High Frequency Current Gain ‘ A d : c= 10mA Vee = 10V 
(f = 100 MHz) 


Coto Output Capacitance ; : ; : le = 0 Ves = 5.0 V 
Ices Collector Reverse Current | ; Ver = 20V 

leo (65°C) Collector Cutoff Current ; l= 0 

BV ces Collector to Emitter Breakdown Voltage lc = 10 WA 

BVcso Collector to Base Breakdown Voltage lc = 10wA 


Vceo (sust) Collector to Emitter Sustaining Voltage lc = 10mA 
(Notes 4 and 5) (pulsed) 


BVeso Emitter to Base Breakdown Voltage ; l= 0 le = 10 yA 
Ts Charge Storage Time Constant (Note 6) 7. f Ic = Is, ~ 10 mA, Is. —10 mA 
ton Turn On Time (Note 6) ; lc = 10 mA, ls ~ 3.3 mA 

tort Turn Off Time (Note 6) : =~ 10 mA, la ae ae mA, 


le = —3. 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/watt (derating factor of .5.0 mW/°C). Junction to ambient thermal resist- 
ance of 500°C/watt(derating factor of 2.0 mW/°C. 


(4) Rating refers to a high-current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 us; duty cycle —1%. 
(6) See switching circuits for exact value of I,, I,,, and I,,. 


TYPICAL ELECTRICAL CHARACTERISTICS 
COLLECTOR CHARACTERISTICS* BASE CHARACTERISTICS* 
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Vee - COLLECTOR VOLTAGE - VOLTS Voge - COLLECTOR eee - VOLTS Vee 7 ase VOLTAGE-VOLTS 
COLLECTOR SATURATION BASE SATURATION 
DC PULSE CURRENT GAIN VOLTAGE VERSUS . VOLTAGE VERSUS 


VERSUS COLLECTOR CURRENT COLLECTOR CURRENT COLLECTOR CURRENT 


| eee eh NII! 
aN 
= CI TT 
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- DC PULSE CURRENT GAIN 
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Vog (sat) - COLLECTOR SATURATION VOLTAGE - VOLTS 


Veg (sat) - BASE SATURATION VOLTAGE - VOLTS 


me atlas 
ol  4J0 £4.10 "100 500 
le - eae soe eee - mA Ie > COLLECTOR CURRENT - mA le - COLLECTOR CURRENT - mA 
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300 


TYPICAL ELECTRICAL CHARACTERISTICS 


SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 


SWITCHING TIMES - ns 


i aE cee mA 


~ RISE TIME VERSUS TURN ON 
BASE CURRENT AND 
COLLECTOR CURRENT 


50 ee nie ee 
a, 


Hee anv Ht A At 


PUT | AA 
x ed HAA 


Igy ~ TURN ON BASE CURRENT - mA 


le - Garces sgt a 


STORAGE TIME VERSUS TURN ON 
“ AND TURN OFF BASE CURRENTS 


< 
pete 
Za Saas 
3s a ee 
- i 
Sess recy 
z ap y, eee 

’ 
ee 
rT ae 
0 ‘2.0 4.0 6.0 8.0 10 


Ip, ~ TURN ON BASE CURRENT - mA 


FALL TIME VERSUS TURN ON 
- AND TURN OFF BASE CURRENTS 


Igo - TURN OFF BASE CURRENT - mA 
t 3 wb ! . 
QoQ 
: Hi 


oe 


4.0 
face TURN ON BASE CURRENT - 


oo 
id 
t=] 


A 


3 


ns 


CAPACITANCE - pF SWITCHING TIMES - 


Igo - TURN OFF BASE CURRENT - mA 


Ipo ~ TURN OFF BASE CURRENT - mA 


SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 


INPUT AND OUTPUT 
CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


50 
REVERSE BIAS VOLTAGE - VOLTS 


STORAGE TIME VERSUS TURN ON 


7 AND TURN OFF BASE TV 


FALL TIME VERSUS TURN ON 


,, AND TURN OFF BASE ae 


Ig) - TURN ON BASE sai mA 
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Veg ~ COLLECTOR VOLTAGE - VOLTS 


Igo ~ TURN OFF BASE CURRENT - mA 


Ipo - TURN OFF BASE CURRENT - mA 


G 


8 
eee aeRees 


t 
wi 


° PY 


BASE-EMITTER OFF VOLTAGE AND 


DELAY TIME VERSUS 


TURN ON BASE CURRENT 


CONTOURS OF CONSTANT GAIN 


2.0 5.0 10 
Ig) ~ TURN ON BASE CURRENT - mA 


BANDWIDTH PRODUCT (f;) 


I¢ ~ COLLECTOR CURRENT - mA 


STORAGE TIME VERSUS TURN ON 


AND 


TURN OFF BASE CURRENTS 


tre 


Ip; ~ TURN ON BASE CURRENT - mA 


FALL TIME VERSUS TURN ON 


AND TURN OFF BASE CURRENTS 
12 


Lead 
eae 


Iss 


pi ~ TURN ON BASE CURRENT - mA 


FAIRCHILD TRANSISTORS 2N4274 * 2N4275 


TYPICAL ELECTRICAL CHARACTERISTICS 


| AVERAGE PROPAGATION 
COLLECTOR CUTOFF CURRENT COLLECTOR CUTOFF CURRENT DELAY PER TRANSISTOR 
VERSUS REVERSE BIAS VOLTAGE VERSUS AMBIENT TEMPERATURE VERSUS COLLECTOR VOLTAGE 
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~ COLLECTOR CUTOFF CURRENT - 
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AVERAGED OVER TEN STAGES 
SEE PROPAGATION DELAY CIRCUIT 


ise a 
ee 
ma 
es 
ZF 
Zn 
eee 


- lego 
lcBo 


td - AVERAGE PROPAGATION DELAY / TRANSISTOR - ns 


0 
0 2 4 6 8 10 
Veg ~ COLLECTOR TO BASE VOLTAGE - VOLTS T, - AMBIENT TEMPERATURE - °C Voc - SUPPLY VOLTAGE - VOLTS 
CHARGE STORAGE TIME MEASUREMENT CIRCUIT 
A 8902 0.1uF 1kQ 
1 2 Vout 
0 0.1uF | 5000 
f Vin@ +6V 
V; 10% Pulse waveform 
ov 5000 919 - at point ‘A’ 
ae el. 0023 ul | 
Pulse Generator 0.0023 uF Vout 
Vin Rise Time < 1 ns 560% =e 10 f 
Source Impedance = 50Q 10uF 10uF 
PW 2 300 ns +4 = —ypt 
Duty Cycle<2% + - To Sampling Oscilloscope 


O + } 
11V 10V Input Impedance = 50Q 
~§ ?~ Rise Time < l ns 


ton — tors MEASUREMENT CIRCUIT 


2202 0.1uF 
: ’ (0) Vout 
3.3kQ 
Vin@ 0 10 & 
; 10 % 
50Q 5092 
90 % 
90 % 0.0023 | 0.0023 | 
VBp=-3V HE 
Vin = +15.25V 0.005 uF] 0.005 mF ne +12.0V 
, Vin = -20.9'V 


Pulse Generator 

Vin Rise Time <1 ns 
Source Impedance = 50Q 
PW > 300 ns 

Duty Cycle<2% 


0.1uF To Sampling Oscilloscope 
avi Input Impedance = 50Q 
Rise Time < l ns 


CIRCUIT FOR MEASUREMENT OF PROPAGATION DELAY 


1kQ i 7: 
soo 
WAVEFORM 1 


tpd = Average Propagation per Transistor 


| Pulse Generator 
ty < 0.5 ns 
Zy = 50 


8 STAGES 


=n om 


Waveforms 1 and 2 Superimposed 


WAVEFORM 2 
# 7 fy tt, 
20 
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LOW STORAGE TIME --7, = 20 ns (MAX) 

LOW TURN ON TIME --t., = 20 ns (MAX) 

LOW TURN OFF TIME - - t.r¢ = 25 ns (MAX) 

HIGH FREQUENCY --f; = 700 MHz (MIN) 

LOW CAPACITANCE --C... = 4.5 pF (MAX) 

LOW SATURATION VOLTAGE - - Vee (sot) = 0.13 V (MAX) @ Ic = 10 mA 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures — 
Storage Temperature - 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 seconds time limit) 


Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 


at 25°C Ambient Temperature [Notes 2 and 3] 


Maximum Voltages and Current 


Veso 
Viceo 
Veso 
Voces 
le 


Collector to Base Voltage 

Collector to Emitter Voltage [Note 4] 
Emitter to Base Voltage 

Collector to Emitter Voltage 
Collector Current [Note 2] 


—59°C to +125°C 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL 


Vee (sat) 
Vee (sat) 
Vee (sat) 
Nee 

Css 

Cito 

Ices 


les (65°C). 


NOTES: 


CHARACTERISTICS MIN. 


Pulsed Collector-Emitter Saturation Voltage [Note 5] 
Pulsed Collector-Emitter Saturation Voltage [Note 5] 
Pulsed Collector-Emitter Saturation Voltage [Note 5] 
High Frequency Current Gain (f = 100 MHz) 7.0 
Common Base, Open Circuit Output Capacitance 
Common Base, Open Circuit Input Capacitance 
Collector Reverse Current 

Collector Reverse Current | 

Charge Storage Time [Note 6, Figure 1] 

Turn On Time [Note 6, Figure 2] 

Turn Off Time [Note 6, Figure 2] 

Delay Time [Note 6, Figure 2] 

Rise Time [Note 6, Figure 2] 


Storage Time [Note 6, Figure 2] 


Fall Time [Note 6, Figure 2] 


+125°C 

+260°C 

0.5 Watt 

0.2 Watt 

— 12 Volts 

—12 Volts 

—45 Volts 

—12 Volts 

100 mA 
Typ. MAX. 
—0.07  —0.13 

—0.10 —0.19 | 
—0.25 — 0.45 
12 

3.3 4.5 
3.8 6.0 
0.05 50 
0.002 10 
15 20 
10 20 
15 25 
4 10 
6 15 
12 20 
3 15 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/watt (derating factor of 5.0 mW/°C); junction to ambient thermal 
resistance of 500°C /watt (derating factor of 2.0 mW/°C). . 


(4) This rating refers to a high-current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 ws; duty cycle = 1%. 
(6) See switching circuit for exact values of lor tg, and Ip, 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 


4-122 


N4313 


PNP HIGH- SPEED SWITCH 


DIFFUSED SILICON PLANAR’ 


EPITAXIAL TRANSISTOR 


PHYSICAL DIMENSIONS 
Epoxy package 


NOTES: All dimensions in inches 
Emitter and base leads are gold-plated nickel 
Collector lead is gold-plated KOVAR 
Package weight is 0.31 gram 


UNITS TEST CONDITIONS 

Volts Ic = 10mA ls = 1.0 mA 

Volts Ic = 30 mA ls = 3.0 mA 

Volts Ic =100mA I, = 10mA 

Ic = 30 mA Voce = —10V 

pF i: = 0 Ves = —5.0 V 

pF lc = 0 Vee = —0.5 V 

nA Vee = —10V Ves = 0 

uA Vee = —10 V Ves = 0 

ns lcm 10 mA oles Ie = 10 mA 
ns Ic = 30 mA ls: ~ 3.0 mA | 
ns Ic 30 mA ob ~ Ie, ~ 3.0 MAI 
ns lc 30mA Is, 3.0 mA 

ns lc 30mA Is: 3.0 mA | 
ns lc = 30 mA ler = lee = 3.0 mA} 
ns le 30 mA | Ist ae le, oe 3.0 mA} 


“ Planar is a patented Fairchild process. 


- AIiIRCHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


FAIRCHILD TRANSISTOR 2N4313 | | 


ELECTRICAL CHARACTERISTIES (25°C Free Air Temperature Unless Otherwise Noted) 
CHARACTERISTICS | 


TEST CONDITIONS 


lc = 10 mA Is = 1.0 mA 
lc = 30 mA Is = 3.0 mA 


MAX. UNITS 


—0.92 
—1.15 
15 


— 0.88 
— 0.93 
—1.14 


Pulsed Base-Emitter Saturation Voltage 
Pulsed Base-Emitter Saturation Voltage 
Pulsed Base-Emitter Saturation Voltage 


Vee (sat) 
Vee (sat) 
Vee (sat) 


Veo (sus) 


BV cso 
BVeso 
Hee 
hee 
hee 
hee 


Collector-Emitter Sustaining Voltage [Notes 4 and 5] 


_Collector-Base Breakdown Voltage 


Emitter-Base Breakdown Voltage 
DC Pulse Current Gain 

DC Pulse Current Gain [Note 5] 
DC Pulse Current Gain [Note 5] 
DC Pulse Current Gain {Note 5] 


(pulsed) 
lc = 100 pA 
le = 100 wA 
lc = 1.0 mA 
le = 10 mA 
lc = 30 mA 
Ic = 100 mA 


TYPICAL ELECTRICAL CHARACTERISTICS 


ACTIVE REGION® SATURATION REGION* 
-100 | 
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-2.0 
Vgg — BASE-EMITTER VOLTAGE - VOLTS 


Ie — COLLECTOR CURRENT — mA 


I¢ — COLLECTOR CURRENT — mA 
Ie — COLLECTOR CURRENT — mA 
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Ie — COLLECTOR CURRENT — mA 
Ie — COLLECTOR CURRENT — mA 
I¢ ~ COLLECTOR CURRENT — mA 
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Vee — BASE-EMITTER VOLTAGE — VOLTS 


“1.2 “1.6 


* Single family characteristic on Transistor Curve Tracer. 


COLLECTOR SATURATION 
VOLTAGE VERSUS COLLECTOR 


DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


BASE SATURATION VOLTAGE 
; VERSUS COLLECTOR CURRENT 
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I¢ ~ COLLECTOR CURRENT — mA Ie — COLLECTOR CURRENT —mA 
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SWITCHING TIME - ns 


~ TURN ON BASE CURRENT - mA 


SWHTICHING TIME - ns 
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ee ED Ame aal 


Ig, — TURN ON BASE CURRENT — mA 


SWITCHING TIME VERSUS — 
COLLECTOR CURRENT — 
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° te = COLLECTOR CURRENT - mA 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


COO ath 


Igo ~ TURN OFF BASE CURRENT - mA 


FALL TIME VERSUS TURN ON 
AND es OFF BASE CURRENTS 
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Igo.— TURN OFF BASE CURRENT — mA 


SWITCHING TIME VERSUS 
AMBIENT TEMPERATURE 


at 
nal 


Ty - AMBIENT TEMPERATURE - °C 


3.0 | 


; FAIRCHILD TRANSISTOR 2N4313_ 


TYPICAL ELECTRICAL CHARACTERISTICS 


DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE — 
BASE EMITTER VOLTAGE 
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Ip, ~ TURN ON BASE CURRENT - mA 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


2 
<x 
i E 
= I 
= i 
pew} = 
a ui 
[og as 
~ ac 
: 3 
a 
oa < 
S [oa] 
2 = 
& oS 
a 
i 3 
t — 
= 
= | 
ma 
— nm 
ca 


ee ‘ie ae BASE CURRENT - mA 


FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 
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‘1g, TURN ON BASE CURRENT — mA 
IBY — TURN ON BASE CURRENT — mA 


Igg— TURN OFF BASE CURRENT — mA 


FIG. 1 


CHARGE STORAGE 
TIME TEST CIRCUIT 


RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 
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STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 
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Ig27 TURN OFF BASE CURRENT — mA 


FALL TIME VERSUS TURN ON 


. AND TURN OFF BASE CURRENTS 


Igo—TURN OFF BASE CURRENT — mA 


FIG. 2. 
SWITCHING TIME 
TEST CIRCUIT 


, 270.Q 949 
an 
+10V Vout 7 OUT 
| | ‘J -- To Sampling Scope 0.1 pF To Sampling Scope 
; : Q 
, VIN t. S1.0ns VIN + > t,S1.0ns 
. 2100k Q 
Zin 7100 k.Q 500 Zin 2100 k Q 
; Pulse Generator ; ; 
Pulse Generator t, $1.0ns 
< 
t, $1.0 ns = PW = 400 ns = = 
Pw = 400 ns PPS = 150 
PPS = 150 Zin = 502 | 
ZN =50 Q ton Vep =0, Vin =-6.8V_ 
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tore Veg =-9.8V Vin =+1165V 


CAPACITANCE - pF 


5.0 


COLLECTOR VOLTAGE - VOLTS 


INPUT AND OUTPUT 
CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


REVERSE BIAS VOLTAGE — VOLTS 


CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f;) 
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FAIRCHILD TRANSISTOR 2N4313 


COLLECTOR-EMITTER REVERSE 
CURRENT VERSUS 
REVERSE BIAS VOLTAGE: 


COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPERATURE 
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FIVE STAGE RING OSCILLATOR 
FOR MEASUREMENT OF 
PROPAGATION DELAY 


AVERAGE PROPAGATION DELAY 
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COLLECTOR VOLTAGE | 
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NON-SATURATED SWITCHING 
PERFORMANCE 


ton = 2 ns Typ. 
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/2N4354 -2N4355 -2N4356 
PNP LOW LEVEL, LOW NOISE AMPLIFIERS 
AND HIGH CURRENT SWITCHES 


DIFFUSED SILICON PLANAR* EPITAXIAL. TRANSISTORS 


“HIGH BREAKDOWN . . . . |...» 60 AND —80 VOLT (MIN) Leto 


@ 

¢ EXCELLENT BETA LINEARITY . . . FROM 100 “A TO 500 mA Se CeieMALDIEASIONE 
e LOW NOISE FIGURE . cee 3 dB (MAX) AT 1.0 kHz in accordance with 
SLOW Vegi ci tas Gawred s 1,0 VOLT (MAX) AT I, = 1.0A 3 , ere eee er 

¢ COMPLEMENTARY WITH 2N3567,2N3568, 2N3569 : , 305 MAK 


ABSOLUTE MAXIMUM RATINGS (Note 1) — 


Maximum. Temperatures | 
—55°C to +125°C 


Storage Temperature . | 

Operating Junction Temperature 125°C 
Lead Temperature (Soldering, 10 second time limit) 260°C 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 0.8 Watt 

at 25°C Ambient Temperature 0.35 Watt 
2N4354 

Maximum Voltages 2N4355 2N4356 
Vicpo Collector to Base Voltage — 60 Volts —80 Volts 
Veco ~—s—“‘éwsséC lector to. Emitter Voltage (Note 4) —60 Volts —80 Volts a ae ee 
Veso Emitter to Base Voltage —5.0 Volts —5.0 Volts ee Scanai tek, 


conductive material 
Package weight is 0.66 gram 


; 2N4354 2N4355 
CHARACTERISTIC — _ TyP. MAX. | MIN. TYP. MAX. 


DC Pulse Current Gain (Note 5) : 

DC Pulse Current Gain (Note 5) le=1mA VQ=—10V 

DC Pulse Current Gain (Note 5) | l.=10mA VQ~-=-—10V 

DC Pulse Current Gain (Note 5) Ip = 100mA VQ. = —10V 

DC Pulse Current Gain (Note 5) I, = 500 mA V.,- = —10V 

High Frequency Current Gain Vop = —10V 
(f = 100 MHz) 


2N4356 


TYP. MAX. TEST CONDITIONS 


Ilo = 100A Vo, =—10V 


BYcg0 
BV E80 


Voeo (sus) 
Vee sat) 
Vee; sat) 


VBE(ON) 


NOTES: 


Collector to Base Breakdown Voltage | —60 
Emitter to Base Breakdown Voltage 
Collector to Emitter Sustaining 

Voltage (Notes 4 and 5) 
Pulsed Collector Saturation Voltage 

(Note 5) 


- Pulsed Base Saturation Voltage 


(Note 5) 
Pulsed Base Emitter “ON” Voltage 
(Note 5) 


—1.05 —1.20 | 


(1) These catthiee: are limiting values above which i serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 125°C/Watt (derating factor of 8.0 mW/° C); junction to ambient thermal 
resistance of 286°C/Watt (derating factor, of 3. 5 mW/° C). 


(4) Rating refers to a high current point where collector to emitter voltage is lowest. 


(5) Pulse Conditions: length = 300 us; duty cycle = 1%.-. 
(6) See switching circuit for exact values of Ic, Is:, and’ Isz. 
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I. =0 
I. = 10uA 

—tp=0 
(pulsed) 
IK =10A 1, = 100 mA 


IL=10A Vop=—1.0V 


*Planar is a patented Fairchild process. 


FAIRCHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
TYP. 


SYMBOL CHARACTERISTIC 

Voce (sat) Pulsed Collector Saturation Voltage (Note 3) 
CE {sat} Pulsed Collector Saturation Voltage (Note 5) 

Vee(sat) Pulsed Base Saturation Voltage (Note 5) 

Vee(sat) Pulsed Base Saturation Voltage (Note 5) 


BE(ON) Pulsed Base Emitter ‘“‘ON”’ Voltage (Note 5) 
logo Collector Cutoff Current 


logo(+75°C) —- Collector Cutoff Current 

lego Emitter to Base Current 

Cor Collector to Base Capacitance (f = 1.0 MHz) 
Cor Emitter to Base Capacitance (f = 1.0 MHz) 
i. Turn-on Time (Note 6) 

tort Turn-off Time (Note 6) 

NF Noise Figure (f = 1.0 kHz) 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS* 
10 


So ell 


4.0 


es ee ail 
agener 
eo a 4 Lat 


au ms MANA 

7” pa me eal g 
xia S 
& Sel ot =0,028 iB e 
S Lt ey HE 3 
5 mot Hh s 
8 8 
& '° 


Vog ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


COLLECTOR CHARACTERISTICS* 


4p Gili 
wZarilli 


I¢ - COLLECTOR CURRENT - mA 
Ip ~ COLLECTOR CURRENT - mA 


. 09 -20 ~40 760 ~80 ~100 
Veg ~ COLLECTOR-EMITTER VOLTAGE ~ VOLTS 


*Single family characteristic on Transistor Curve Tracer. 


aoe TLL 


2.0 4.0 -6.0 -8.0 
Vg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


COLLECTOR CHARACTERISTICS* 


Veg > COLLECTOR-EMITTER VOLTAGE - VOLTS 
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. Igr COLLECTOR CURRENT - mA 


ic ~ COLLECTOR CURRENT - mA 


200 


UNITS 


Volts 
Volts 
Volts 
Volts 
Volts 
nA 
LA 
nA 
pF 
pF 
ns 
ns 


dB 


_ TEST CONDITIONS 


lc = 150 mA 
Io = 500 mA 
Ic = 150 mA 
Ic = 500 mA 
Ic = 500 mA 
|. =0 

I. =0 

c= 

l= 

IL= 

Ic = 500 mA 
I. = 500 mA 
Ip. = —50 mA 
Io = 100 uA 
Ry = 1.0 k2 


I, = 15 mA 
I, = 50 mA 

Ip = 15 mA 
Iz = 90 mA 
Voge = —0.5V 
Vog = —50V 
Veg = —50V 
Veg = —4.0V 
Vog = —10V 
Vig = —0.5V 
Iz, << 50 mA 
Ip, c= 50 mA 


Veg = —10V 


BASE CHARACTERISTICS* 


El 
Seem cc 


CoC 
Seen oe 
COO 
See8) Sonne 
a 
Stoo i 

COT a 


Vpg ~ BASE-EMITTER VOLTAGE - VOLTS 


ar | 


. ea 
iS) 


0 


BASE CHARACTERISTICS* 


BED mata 


t 

| a 
a] 

i: 


o 


Vpg 7 BASE-EMITTER VOLTAGE - VOLTS 


Veglsath - COLLECTOR-EMITTER SATURATION VOLTAGE - VOLTS 


hee ~ DC PULSE CURRENT GAIN 


Rg ~ SOURCE RESISTANCE - kQ 


TIME ~ ns 


ULE UT LAY 


— 
So 
a 


COLLECTOR SATURATION VOLTAGE 
~ VERSUS COLLECTOR CURRENT 


Ie ~ COLLECTOR CURRENT - mA 


DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


OO ee 


eseras Deanne a 


THT Pr aN 


yas re It Hh 


il ian THN, 
en || LN) \ 
ai LLM 
CET TT 
UCU LTT CCT 
ar a 
FLU UT LU UL 


ie Scie naar: a 


250 


S 


w 
=) 


4 


0 
0.01 


CONTOURS OF CONSTANT NARROW 
2 NOISE FIGURE 


I¢ ~ COLLECTOR CURRENT - mA 


SWITCHING TIMES VERSUS 
COLLECTOR CURRENT — 


Nmmaaie ara 


Yd 
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=e 
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a 
SS 
Siea 
a 
be 
a 
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200 


Ic ~ COLLECTOR CURRENT - mA 


Vprisat) ~ BASE-EMITTER SATURATION VOLTAGE - VOLTS 


ego ~ COLLECTOR CUTOFF CURRENT - nA 


eee Me Ae) 3 
‘ Pt a 
rsa 


_ BASE SATURATION VOLTAGE | 
VERSUS COLLECTOR CURRENT 


0 
10 20 50 100 200 500 =: 1000 
Ve ~ COLLECTOR CURRENT - mA 


fy - GAIN BANDWIDTH PRODUCT - MHz 


COLLECTOR CUTOFF CURRENT 
VERSUS REVERSE BIAS VOLTAGE 


CAPACITANCE - pF 


ves - COLLECTOR TO BASE VOLTAGE - VOLTS 


GAIN BANDWIDTH PRODUCT 
VERSUS COLLECTOR CURRENT 
240 
| - EP Ey 
ost 


ie - COLLECTOR CURRENT - mA 


COMMON BASE OPEN CIRCUIT 
INPUT AND OUTPUT 
CAPACITANCE VERSUS REVERSE. 
BIAS VOLTAGE | 


2 SS OE SERPS SRA Ga SE SAAR GUN He DY 
{| oe ee 


200 
50 q Z 
: | 
id = a a 
aan ] 1 i 
ma Rg Py 
6.0 awe 5 a 
“0.1 -0.2 -0.5 -t.0 -2.0 5.0 -10 -20 a) 


REVERSE BIAS VOLTAGE ~ VOLTS 


a 


NOISE FIGURE VERSUS FREQUENCY 


lc 100 pA 


Vag" IOV HR 


NF - NOISE FIGURE - dB 


10 100 ik 10k 
f = frequency - Hz 


ASEH HHEEE ata 


Slee airs) 
ye 


100k 10M 


t_, AND t.,, TEST CIRCUIT 


VBB9+3.8V 


1kQ < 


Sa 10uF | 
ov LI ee 
PULSE SOURCE 620 
tr, t¢ <20ns 
ZIN = 5090 men 
PW = 10us 


DUTY CYCLE < 2% 
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Vece-30V 


TO OSCILLOSCOPE 
INPUT 2 >100kQ 
tr ~10ns : 


TEST CONDITIONS 


I, = 10 mA Voz = —10V 
1. = 10 mA Von = —10V 
Veg = —10V 
I, = 10mA Veg = —10V 


Input Resistance 

Output Conductance 
Voltage Feedback Ratio — I, = 10mA 
Small Signal Current Gain 


TYPICAL 25 WATT POWER AMPLIFIER 
USING THE 2N4354 IN THE DRIVER STAGES 


150kQ 


@ 
+_| 10pF 
50V 0.33yF 
i 180kQ 10kQ i 
ciks sab 
aad 2N3568 
: 0.470 
2N3568 |, 2N3567 _10k0 ei 50V 
: 3 


0.22pF/50V a 


Oy a2 R,=8.00 
cis 2N5002" | 
O.1pF 
be / 


“OR EQUIVALENT SILICON OUTPUT TRANSISTOR 


0.472 


100kQ 


330k2 
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-FT4354 - FT4355 - FT4356 
PNP LOW LEVEL, LOW NOISE AMPLIFIERS 
AND HIGH CURRENT SWITCHES 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS | 
SIMILAR TO 2N4354 » 2N4355 e 2N4356 EXCEPT FOR INCREASED POWER DISSIPATION 


¢ HIGH POWER DISSIPATION . . . 4.0 WATTS AT 25°C CASE TEMPERATURE . 

e HIGH BREAKDOWN........ —60 AND —80 VOLT (MIN) LVc:6 PHYSICAL DIMENSIONS 
e EXCELLENT BETA LINEARITY. . . FROM 100 “A TO 500 mA JEDEC (TO-108) outline 

e LOW NOISE FIGURE....... 3 dB (MAX) AT 1.0 kHz 3 

© LOW Vee kn oem ors 1.0 VOLT (MAX) ATI, = 1.0A 

@ 


COMPLEMENTARY WITH FT3567, FT3568, FT3569 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature | | —55°C to +125°C 
Operating Junction Temperature 125°C 
Lead Temperature (Soldering, 10 second time limit) 260°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 4.0 Watts 
at 25°C Ambient Temperature 0.5 Watt 
: FT4354 
Maximum Voltages FT4355 FT4356 
Voso Collector to Base Voltage —60 Volts —80 Volts fy Ee, vO 
Vero Collector to Emitter Voltage (Note 4) —60 Volts — 80 Volts “Leads are gold-plated nickel 
Vetc Emitter to Base Voltage | —5.0 Volts —5.0 Volts erauavediell. 


Package weight is 0.66 gram 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


FT4354 | FT4355 FT4356 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. | MIN. TYP. MAX. | MIN. TYP. MAX. | UNITS TEST CONDITIONS 


Hee DC Pulse Current Gain (Note 5) | : = =1004A Vo. =—10V 
Nee DC Pulse Current Gain (Note 5) Vop = —10V 
Ree DC Pulse Current Gain (Note 5) Vop = —10V 
| bee DC Pulse Current Gain (Note 5) Vop = —10V 
Age DC Pulse Current Gain (Note 5) | : Voge = —10V 
hee High Frequency Current Gain ; : : Vop = —10V 
(f = 100 MHz) 
BVcgg ae | Cres I =0 
BV eno Emitter to Base Breakdown Voltage | O- = |-= 10 uA 
Vogo(susy Collector to Emitter Sustaining _ = I, =0 
Voltage (Notes 4 and 5) (pulsed) 3 
Voe(sat) Pulsed Collector Saturation Voltage | A : | Ik =10A 1,= 100 mA 
(Note 5) 
— Vecrsat) Pulsed Base Saturation Voltage —Ig=10A 1,=100mA 
| (Note 5) | 
~~ Veeony Pulsed Base Emitter “ON” Voltage —1.05 —1.20 Ib =10A VQ =—10V 
(Note 5) 


“Planar is a patented Fairchild process. 
NOTES: — 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 25° C/Watt (derating factor of 40 mW/°C): junction to ambient thermal! 
resistance of 200°C/Watt (derating factor of 5.0 mW/°C). 
(4) Rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 ws; duty cycle = 1%. 
(6) See switching circuit for exact values of Ic, Is, and Ie. 


SEMICONDUCTOR 
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FAIRCHILD TRANSISTORS FT4354 + FT4355 + FT4356 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC TYP, | UNITS | “TEST CONDITIONS 


Vce(saty _ Pulsed Collector Saturation Voltage (Note 5) | 0.) Volts Ik=150mA 1|1,=15mA 
Voe(sat) | Pulsed Collector Saturation Voltage (Note 5) : : Volts Ip =500mA 1, =50mA 
Vee (sat) Pulsed Base Saturation Voltage (Note 5) ; Volts Ie =150mA 1,=15mA 
Vee(sat) Pulsed Base Saturation Voltage (Note 5) — : Volts lo =500mA 1, = 50 mA 
VeE(ON) Pulsed Base Emitter “ON” Voltage (Note 5) —0. | , Volts Ip =300mA Vo-= —0.5V 
CBO : Collector Cutoff Current ; | nA Vog = —50V 
lopo(+75°C) —s Collector Cutoff Current ; ; HA Veg = —50V 
Emitter to Base Current nA Veg = —4.0V 
Collector to Base Capacitance (f = 1.0 MHz) | pF Vog = —10V 
Emitter to Base Capacitance (f = 1.0 MHz) pF Veg = —0.5V 
Turn-on Time (Note 6) _ 4 ns Iz, = 50 mA 
Turn-off Time (Note6) ns | Ip, ~ 50 mA 


Noise Figure (f = 1.0 kHz) dB lo =100xA  Vop=—I10V 


COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* Peis CHARACTERISTICS® 
10 500 
eee T 7 ae 
wee tHe 
: = ——| /| —— : -20 m 
Po bell ZUM oe eee oe 
x 6.0 ae 0.028 u y, a ae ee Ss 
ta on a OA] : Ett nee sees 
eof el TE, oo Foe 
in Poe V = so 
2. een alll e ce ea aes Ses ee 
a x oO a | or Ane Pee en 
re | (oe ee Bre inn 
ion is j ee ee oe ao 
0 ~20 ~40 ~60 ~20 -100- 0 -2.0 -4.0 ~6.0 -8.0 -10 0 0.4 -0.8 -1,2 -1.6 -2.0 
Vee - COLLECTOR-EMITTER VOLTAGE - VOLTS Vee - COLLECTOR-EMITTER VOLTAGE - VOLTS © Vee ~ BASE-EMITTER MOLIARES VOLTS 
COLLECTOR CHARACTERISTICS® "COLLECTOR CHARACTERISTICS® POO rinsed nein gle ied bh 
=a 400i al 
: Pees a : mii), 
7 adee TH} g = a | | ell 
a= yg : if 
eof fg | 
g ae i e 8 
a7 | | | i = aioe 
files i . 
Hin eel “q 
0 - 20 ~40 -60 80 ~100 . : 
Veg ~ COLLECT OR-EMITTER VOLTAGE - VOLTS Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS ; Vpg ~ BASE-EMITTER VOLTAGE - VOLTS 


*Single family characteristic on Transistor Curve Tracer. 
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Veglsat) - COLLECTOR-EMETTER SATURATION VOLTAGE - VOLTS 


hg ~ DC PULSE CURRENT.GAIN 


Rg - SOURCE RESISFANCE - k2 


AA A 


TEME - ns 


La 
o 
« 
cod 


ede 


COLLECTOR SATURATION VOLTAGE -=St—~«*«éR@SE SATURATION VOLTAGE »=—S*Sé«SRATIN BANDWIDTH PRODUCT 
‘VERSUS COLLECTOR CURRENT VERSUS COLLECTOR CURRENT VERSUS COLLECTOR wh 


ea] = 
Coco |= EHH eA 


Vagglsat) ~-BASE-EMIFTER SATURATION-VOLTAGE ~ VOLTS 
t & ' Z 
oa 
t_- GAIN BANDWIDTH PRODUCT - Miz 


10. 2 50 100 200 5001000 — 10 100200 500 1000 ( 
Ig - COLLECTOR CURRENT - mA Ig ~ COLLECTOR CURRENT ~ mA . : Ig - COLLECTOR CURRENT - mA 


COMMON BASE OPEN CIRCUIT 


| | INPUT AND OUTPUT 
DC PULSE CURRENT GAIN | COLLECTOR CUTOFF CURRENT CAPACITANCE VERSUS REVERSE 


VERSUS COLLECTOR CURRENT VERSUS REVERSE BIAS VOLTAGE BIAS VOLTAGE | 
250 ; : cia CO ES BS 
a ea EHH 
200 Aa : 

Tc TMNT § pe 
LES TANI ‘Mii ell 
Fn oY : ER 
100 \ iS < ime = 
HEA mh : YC EOE TACT 
CC cn : LET 

a zs * 
oe sae wo SHES 
ros i eouecrn ae si? . Veg ~ COLLECTOR TO BASE VOLTAGE - VOLTS a REVERSE BIAS VOLTAGE - VoL VOLTS - 


CONTOURS OF CONSTANT NARROW | | | 
BAND NOISE. FIGURE | NOISE FIGURE VERSUS ima 
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SWITCHING TIMES VERSUS | a | ae 
‘COLLECTOR CURRENT | Ron AND Roper CIRO 


ae 
aa 


TO OSCILLOSCOPE 
“Oo INPUT Z >100kQ 
ty ~10ns 


an ae al 
fT TA 
1 ae aaa 


VAmy aut 
‘dail 
AIRMAIL 


| LL 
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PULSE SOURCE 
tr, tf <20ns..— 
Zin = 502 
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TYPICAL SMALL SIGNAL CHARACTERISTICS (f = 1 kHz) 


SYMBOL CHARACTERISTICS TYP. ~ UNITS TEST CONDITIONS 

h. Input Resistance | 800 2 Io =10mA Veg = ~10V 
Noe Output Conductance 75 umho lo = 10 mA Vogp = —10V 
he. Voltage Feedback Ratio 180 X107° lo = 10 mA Vee = —10V 
h Small Signal Current Gain | 140 lp = 10mA Veg = —10V 


TYPICAL 25 WATT POWER AMPLIFIER 
USING THE FT4354 IN THE DRIVER STAGES 


+ | 1OpF 
SOV | 0.33uF 
180kQ 10kQ | 
| 2N5003° 
: | Q4 FT3568_ 
> 0.472 _ 
500pF 50V 
+ 
. C) 
0.472 


2N3568 
0.22 uF /50V 


100 kQ 


2N5U02° 


330k 
50uF 50V 


‘OR EQUIVALENT SILICON OUTPUT TRANSISTOR 
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05 eee —-RL=8.02 


 2N44: 


6 © 2N4437— 


NPN CLASS. c RF AMPLIFIERS AND HIGH CURRENT SWITCHES 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


HIGH GAIN -- 400 mW RF POWER OUT @ 30 MHz | 

HIGH BETA -- 100 MIN @ 150 mA, 25 MIN @ 500 mA 

HIGH f;-- 250 MHzMIN@ 50 mA 

FAST SWITCHING ~~ 60 ns MAX t., AND 150 nsMAX ta @ 300 mA 
LOW Vee (cat) -- 0.22 V MAX @ 150 mA, 0.35 V TYP. @ 500 mA 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 


Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 
at 25°C Ambient Temperature [Notes 2 and 3] 


Maximum Voltages . 
Veso —— Collector to Base Voltage 
Veco Collector to Emitter Voltage [Note 4] 
Vso Emitter to Base Voltage — 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Noted) 


SYMBOL | CHARACTERISTIC | 
"Amplifier Power Gain (f = 30 MHz) [Note 7] ~~ 
Collector Efficiency (f = 30 MHz) [Note 7] 
High Frequency Current Gain (f = 100 MHz) | 
DC Pulse Current Gain [Note 5] 2N4436: 
2N4437 
DC Pulse Current Gain [Note 5] 2N4436_ 


| 2N4437 
Turn On Time [Note 6] no oe 
Turn Off Time [Note 6] 


NOTES: 


—55°C to +125°C 
125°C 
260°C 


0.5 Watt 


0.2 Watt 


60 Volts 
30 Volts 
5.0 Volts 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum juaction temperature of 125°C and junction to case thermal resistance of 200°C/watt (derating factor of 5.0 mW/*C); junction to ambient thermal resist- 


ance of 500°C/watt (derating factor of 2.0 mW/°C). 


(4) This rating refers to a high current point where collector to emitter voltage is lowest. 


(5) Pulse Conditions: length = 300us; duty cycle = 1%. 
(6) See switching circuit for exact values of Ig, |,,, and I ,.. 
(7) Pix, = 40 mW. See Test Circuit. 
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_ PHYSICAL DIMENSIONS 
Epoxy package 
TO-106 © 


222 
192 


NOTES: All dimensions in inches 
All leads electrically isolated from case 
. Package weight is 0.31 gram 


TEST CONDITIONS 


Ic = 0 Vere = 15 V 
(zero signal) 
c= 0 CE 
(zero signal) 
lc = 50 mA 5.0 
lc = 150 mA Vce =10 
lc = 150'‘mA Ve 10 
lc = 500 mA Vce = 0 
Ic = 500 mA Vee =10V 
le = 300 mA | Is, 30 mA 
le = 300 mA Is, ~30 mA 
lez = 30 mA 


* Planar is a patented Fairchild process. 
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A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


FAIRCHILD TRANSISTORS 2N4436 e 2N4437 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Noted) 


SYMBOL CHARACTERISTIC 


BV cso Collector to Base Breakdown Voltage 
Veco (sust) Collector to Emitter Sustaining Voltage 
[Notes 4 and 5] 
BVeBo Emitter to Base Breakdown Voltage 
Cobo Output Capacitance (f = 1.0 MHz) , p 
Vee (sat) Pulsed Collector Saturation Voltage [Note 5] : : i= = 150 mA 
Vee (sat) Pulsed Emitter Saturation Voltage [Note 5] : lc = 150mA Ie =15mA 
Ices Collector Reverse Current Vee = 50V Ves =0 
Ices (65°C) Collector Reverse Current . Vee = 50V Ves =0 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS* 


2N4436 2N4437 
ACTIVE REGION SATURATION REGION ACTIVE REGION SATURATION REGION 
i : i 
5 5 
p Y 's 
Veg — COLLECTOR-EMITTER VOLTAGE — VOLTS Veg — COLLECTOR-EMITTER VOLTAGE — VOLTS Veg — COLLECTOR-EMITTER VOLTAGE — VOLTS Veg — COLLECTOR-EMITTER VOLTAGE ~ VOLTS 
* Single family characteristic on Transistor Curve Tracer. 
COLLECTOR SATURATION VOLTAGE BASE SATURATION VOLTAGE PULSE DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT VERSUS COLLECTION CURRENT VERSUS COLLECTOR CURRENT 
“ 7 ~ CLT 


sith Haina 
a | 

A aaineet serine 
sy be ott [i TTS 


tt n=l 
“T_T aaa 

| ‘aa HCH ail 
.0 5.0 10 50 100 500 1 Hil 50 ! 0.01 0.1 1.0 10 100 500 


Iq — COLLECTOR CURRENT ~ mA Ie ~ COLLECTOR CURRENT ~ mA ie ~ COLLECTOR CURRENT - mA 


- DC PULSE CURRENT GAIN 


Veg(sat) - COLLECTOR SATURATION VOLTAGE - VOLTS 
Dee 


Vag (sat) — BASE SATURATION VOLTAGE ~ VOLTS 
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¥jg ~ [NPUT ADMITTANCE — mmhos 


FAIRCHILD TRANSISTORS 2N4436¢2N4437 


TYPICAL ELECTRICAL CHARACTERISTICS 


EMITTER TRANSITION AND | 
OUTPUT CAPACITANCE VERSUS CONTOURS OF CONSTANT GAIN _ TYPICAL POWER IN 


REVERSE BIAS VOLTAGE BANDWIDTH PRODUCT (f,) VERSUS POWER OUT 
ULE | 1 some 
os a it ] | Tuned to 15V, 
ae Ly] : 
" : ie r E = YH YT : 
: s | 3 = | ) [SY 7) 5 
PRU, Tsay | 
9 8 1.0 = 
s 3 Git 3 
t 0.5}-4— fet - 
> a & 
Pe ee 
i ; ~-—Heat sink 
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3OMHz AMPLIFIER TEST CIRCUIT 
SHIELD 
| \ 


110-580pF 


_ 50Q GENERATOR (05 —£0) Poy = 400mW min. 
Pin = 40mW at 1 > 60% 
7-100pF |7-100pF |55-300pF 509 LOAD 
| 
| 
| 
| 
| e 
Vec = 15V 
T, - 4 Turns no. 20 Wire, %" Dia. x 4%” Long, Midtapped. Rg = 1402, Ry = 2602 as seen by transistor. 
L., and Lo - 4 Turns no. 20 Wire, 4” Dia. x 4’ Long. 
Variable Capacitors are Compression Mica. 
INPUT ADMITTANCE VERSUS REVERSE TRANSFER ADMITTANCE FORWARD TRANSFER ADMITTANCE OUTPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT VERSUS COLLECTOR CURRENT | VERSUS COLLECTOR CURRENT COLLECTOR CURRENT 
(QUTPUT SHORT CIRCUIT) (INPUT SHORT CIRCUIT) (OUTPUT SHORT CIRCUIT) (INPUT SHORT CIRCUIT) 
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TYPICAL ELECTRICAL CHARACTERISTICS 


TYPICAL SMALL SIGNAL CHARACTERISTICS 
(f = 1 kHz, Vee = 10 V) 


Symbol Characteristic 

hie Input Resistance 

Noe Output Conductance 

Hire Voltage Feedback Ratio 
Nte Small Signal Current Gain 


SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 


- “As 


TINE 


Ty ~ AMBIENT TEMPERATURE - °C 


TURN-ON 
TEST CIRCUIT 
+25V 


300 ns 
16V 
0 To Sampling Scope 
Rise Time <1.0ns 
Pulse Source Input Z ~ 100k 2 
Rise Time < 1.0ns 
Zin = 3022 = = 


--2N4436 
lc = 10mA 50mA 
460 350 

55 05 

130 500 

90 (97 


TIME — ns 


+31Ve 
0 — 
PULSE SOURCE 


RISE TIME < 20 ns 
Zin = 502 
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2N4437 
10mA 50mA — Units 
950 880 Ohms 
83 660 pmhos 
205 1500 x10-° 
170 220 


SWITCHING TIMES 
VERSUS 
COLLECTOR CURRENT 


20 30 100 200 500s: 1000 
Ic ~ COLLECTOR CURRENT — mA 


TURN-OFF 
TEST CIRCUIT 


- 15V +25V 


0.47 5002 TO SAMPLING SCOPE 
— RISE TIME s 1.0 ns 
INPUT Z ~ 100k2 


PNP Low NOISE HIGH VOLTAGE AMPLIFIER 


DIFFUSED SILICON PLANAR’ TRANSISTORS 


VERY HIGH VOLTAGE (LVcco) -~ 150 VOLTS (Min.) 
© LOW NOISE FIGURE ~- 3.0 dB (Max) @ 1.0 kHz a | ler aah dae 
© LOW OUTPUT CAPACITANCE (C...) -- 4.0 pF (Max.) 7 
© HIGH BETA (hc) ~- 80-300 @ 10 mA 
© EXCELLENT BETA LINEARITY FROM 10 A to 50 mA 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures | 


Storage Temperature | —55°C to +125°C 
Operating Junction Temperature + 125°C 
Soldering Temperature (10 second time limit) | + 260°C 

Maximum Power Dissipation 7 
Total Dissipation at 25°C Case Temperature [Note 2] 0.8 Watt 

at 75°C Case Temperature [Note 2] | 0.4 Watt 
| at 25°C Ambient Temperature [Note 2] 0.3 Watt. 

Maximum Voltages : NOTES: All dimensions in inches 
Vezo _—- Collector to Base Voltage —150 Volts Brant chron 
Veco Collector to Emitter Voltage (Note 3] | : —~150 Volts 
Vepo Emitter to Base Voltage —6.0 Volts 


ELECTRICAL CECE tes (25°C Free Air Temperature unless otherwise noted) 


| 2N4888 2N4889 
SYMBOL _ CHARACTERISTIC , MIN. .TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 
Voto — Collector to Emitter Sustaining Voltage —150 —150 Volts I =2.0mA 1,=0 
BV ceo Collector to Base Breakdown Voltage —150 — 150 _ Volts lc=100pA IL =0 
NF Narrow Band Noise Figure (f = 100 Hz) 3.0 10 dB lc = 250 vA Vee = —5.0V 
Rs = 1.0k9 B.W. = 15 Hz 
NF Narrow Band Noise Figure (f = 1.0 kHz) 0.8 3.0 «dB lo = 30uA Vee = —5.0V 
| Rs = 10k B.W. = 150 Hz 
NF Narrow Band Noise Figure (f = 10 kHz) 15 3.0 dB lc = 250 wA Vee = —5.0V 
7 Rs = 1.0kQ B.W. = 1.5 kHz 
NF | Wide Band Noise Figure 2.0 4.0 dB lc = 250 vA Vee = —5.0V 
(f = 10 Hz to 10 kHz) | Rs = 1.0kQ B.W. = 15.7 kHz 
NF Narrow Band Noise Figure (f == 1.0 MHz) 20 40 GB lc=1.0mA Ve = —10V 
7 Rs = 1.0k2 B.W. = 2.0 kHz 
lire DC Pulse Current Gain {Note 4] 30 60 135 lc = 100 vA Vee = —-10V 
hee DC Pulse Current Gain (Note 4] 30. = 40 70 =150 lc = 10mA Vee = —10V 
hee DC Pulse Current Gain (Note 4] 40 45 400 80 150 300 l= 10mA Vo = —10V 
Cobo Common-Base, Open Circuit Output 2.5 4.0 2.5 4.0 pF Ve=—-20V £=0 


Capacitance (f = 1.0 MHz) 


* Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTORS 2N4888 e 2N4889 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


| 2N4888 2N4889 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 


lcBo _ Collector Cutoff Current : 0.7 50 0.7 10 nA Veg = -100V Ie = 0 
lepo (65°C) = Collector Cutoff Current 0.01 2.5 0.01 0.5 uA Ves = —100V I: = 0 
Vee (sat) ee eis Saturation Voltage —0.1 —0.5 —0.1 -0.5 Volts lo =10mA 1lh=1.0mA 
ote 
BVeso Emitter to Base Breakdown Voltage —6.0 —6.0 Volts | llL=10uA Ic=0 
lego Emitter Cutoff Current 0.4 50 0.4 10 nA Vee = —4.0V Ile =0 
Vee (on) Pulsed Base Emitter On Voltage {Note 4] —0.66 —0.8 —0.59 -—0.7 ~—‘ Volts le =1.0mA Vee = —10V 
Vee (sat) Pulsed Base Saturation Voltage [Note 4] —0.74 —0.9 — 0.74 —0.9 Volts lc=10mA I1,=1.0mA 
Cibo Common-Base, Open-Circuit Input 11 30 11 25 pF Vee = —0.5V Ie =0 
Capacitance 


Nie High Frequency Current Gain (f = 20 MHz) 15 18 8.0 2.0 3.3 8.0 lo = 1.0mA Vee = —10V 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 125°C/Watt (derating factor of 8.0 mW/°C); junction to ambient thermal 
resistance of 333°C/Watt (derating factor of 3.0 mW/°C). o . 

(3) This rating refers to a high current point where collector to emitter voltage is lowest. 

(4) Pulse Conditions: length = 300 ws; duty cycle = 1%. 


2N4888 
| TYPICAL ELECTRICAL CHARACTERISTICS | a 
| | | DC PULSE CURRENT GAIN 
COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS VERSUS COLLECTOR CURRENT 
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“Vee - COLLECIOR EMITTER VOLTAGE - VOLIS VE - COLLECTOR-EMITTER VOLTAGE - VOLTS Veg ~ COLLECTOR-EMI ITER VOLIAGE - VOLIS le = COLLECTOR CURRENT - mA 


| | BASE-EMITTER ON VOLTAGE 
COLLECTOR CHARACTERISTICS | COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS VERSUS COLLECTOR CURRENT 
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TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS” 
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COLLECTOR SATURATION VOLTAGE 
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BASE SATURATION VOLTAGE 


— VERSUS COLLECTOR CURRENT 
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COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 


T, ~ AMBIENT TEMPERATURE ~ °C 
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COLLECTOR CUTOFF CURRENT 
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FAIRCHILD TRANSISTORS 2N4888¢ 2N4889 
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SNIRKN 


< 
Veg * ~9-0V No. 
A 


100k 


2N4889 


TYPICAL ELECTRICAL CHARACTERISTICS 


NOISE FIGURE VERSUS 
COLLECTOR CURRENT 
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MIN. TYP. MAX. 


30 40 500 

0.75 1.2 20 

14 25 40 
1.0 


65 
1./ 
3.0 


~ COMMON EMITTER 


Veg ~ COLLECTOR EMITTER VOLTAGE - VOLTS 


4-141 


LK 


Ie 7, 250A, Rg = 


V 


2N4889 
MIN. TYP. MAX. 
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CHARACTERISTICS RELAIIVE TO VALUE AT Ty = 25°C 
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SPOT NOISE FIGURE 
VERSUS FREQUENCY 


f - FREQUENCY - Hz 


UNITS TEST CONDITIONS 


le = 1.0 mA Vce —10V 
lc = 1.0 mA Vee —10V 
lc = 1.0mA Vee —10V 
c=1.0mA Ve = —10V 


COMMON EMITTER 
CHARACTERISTICS VERSUS 
TEMPERATURE 


T, ~ AMBIENT TEMPERATURE - a 


2N4916 * 2N4917 
PNP HIGH-SPEED SWITCH AND RF AMPLIFIER 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


* HIGH BETA (hr) -- 150 to 300 @ 10 mA 
© HIGH FREQUENCY (f;) -- 450 MHz Min. @ 10 mA 
¢ EXCELLENT R.F. PERFORMANCE (r,’C.)-- 50 ps Max. 
¢ LOW CAPACITANCE (C...) -- 4.5 pF Max. 
¢ LOW NOISE (100 MHz N.F.) -- 6.0 dB Max. 


PHYSICAL DIMENSIONS 
Epoxy package 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 sec time limit) 


— 55°C to +125°C 
+ 125°C Maximum 
+ 260°C Maximum 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 0.5 Watt 
at 25°C Ambient Temperature [Notes 2 and 3] 0.2 Watt © 
Maximum Voltages and Current 
Vcso _— Collector to Base Voltage — 30 Volts 
Veco Collector to Emitter Voltage [Note 4] _ —30 Volts 
Veco Emitter to Base Voltage —5.0 Volts 
le Collector Current i NOTES: Ali dimensions in inches 
“All leads electrically isolated from case 
Package weight is 0.31 gram 
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
2N4916 2N4917 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 
Hee DC Current Gain 40 70 100 150 l. = 100 vA Vee = —1.0V 
hee DC Current Gain 60 100 150 200 lc = 1.0mA Vee = —1.0V 
hee DC Pulse Current Gain [Note 5] 70 150 200 150 200 300 le = 10mA Vee = —1.0V 
hee DC Pulse Current Gain [Note 5] 15 30 30 60 lc = 50mA Vee = —1.0V 
Vce (sat) Collector Saturation Voltage —0.07 —0.13 —0.07 —0.13 Volts Ic=10mA 1,= 0.1 mA 
Vee (sat) Pulsed Collector Saturation —0.1 —0.14 —0.1 -—0.14 Volts Ic = 10 mA lp = 1.0mA 
Voltage [Note 5] 
Vee (sat) Pulsed Collector Saturation -—0.2 -03 —0.2 —0.3 Volts Ic =50mA 1,=5.0mA 
Voltage [Note 5] 
Vee (sat) Base Saturation Voltage. —0.65 —0.75 —0.65 —0.75 Volts Ie=1.0mA I, = 0.1 mA 
Vee (sat) ite at Saturation Voltage —0.7 -0.77. —09 —0.7 -0.77 —0.9 Volts =10mA_ I[.=1.0mA 
| ote 
Vee (sat) oe Hose Saturation Voltage —0.75 —088 —-1.1 —0.75 —0.88 —1.1 Volts Ic=50mA Ie =5.0mA 
ote 
ton Turn On Time [Note 6] 20 40 20 40 ns =50mA 1, ~ 5.0mA 
tors Turn Off Time [Note 6] 95 150 95 150 ns lo = 50 mA We a) ie ; 
| =~ —5.0m 
hi High Frequency Current Gain 40 535 45 6.0 lo = 10MA Vee = —20V 
(f = 100 MHz) 
; * Planar is a patented Fairchild process. 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any indiv jual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applicatic 1s involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/Watt (derating factor of 5.0 mW/° C); 
junction to ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C). 


(4) This rating refers to a high-current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 us; duty can 1%. 
(6) See switching circuit for exact values of I,, |,, and |,,. 


(7) Power Bandwidth of 15.7 kHz with 3 dB pointe at 10 Hz and 10 kHz. 
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| FAIRCHILD TRANSISTORS 2N4916 ¢2N4917 a 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC 


Collector to Emitter Sustaining 
Voltage [Notes 4 and 5] 
Collector to Base Breakdown 

Voltage | 
Collector to Emitter Breakdown 
Voltage 
Emitter to Base Breakdown 
Voltage 
Collector Reverse Current 
Collector Reverse Current 
~ Open Circuit Output Capacitance 
~ Open Circuit Input Capacitance 
Collector-Base Time Constant 
(f = 80 MHz) 
Noise Figure t= = 100 MHz) 


Veco (sust) 

BV cso 

BV ces 

BVeBo 

les 

Ices (65°C) 
obo 

Cito 

r.’ C. 

NF 


NF Noise Figure [Note 7] 


2N4916 
TYP. 


MAX. 


MIN. 


2N4917 


TYP. 


may, UNITS 


Rs = 1.0 k2 


TYPICAL ELECTRICAL CHARACTERISTICS 
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Vp (SAT) - BASE-EMITTER SATURATION VOLTAGE - V 


Veg ~ COLLECTOR-EMITTER VOLTAGE - V 
4 t ' 1 t 


BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


-0.1 1.0 -10.0 
Iq ~ COLLECTOR CURRENT - mA 
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Ie ~ COLLECTOR CURRENT - mA 


SWITCHING TIME TEST CIRCUIT 


To Sampling Scope 
Rise Time < 1 ns 
Input Z ~ 100 k Q 


TEST CONDITIONS 


 2N4944 + 2N4945 « 2N4946_ 
_ NPN GENERAL PURPOSE TRANSISTORS | 


DIFFUSED SILICON PLANAR’ EPITAXIAL TRANSISTORS | 


PHYSICAL DIMENSIONS 
e LVceo — 60 Volts Min. | Epoxy package 
e hr: — 100 Min. at 150 mA 
© Vee (sat) — 0.25 Volt Max. at 150 mA 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperature 


Storage Temperature , | —55°C to +125°C 
Operating Junction Temperature +125°C 
_ Lead Temperature (Soldering, 10 second time limit) . : + 260°C 
_ Maximum Power Dissipation [Notes 2 and 3] | | 

Total Dissipation at 25°C Case Temperature . | 0.6 Watt 
at 25°C Ambient Temperature 0.22 Watt 

| _ 2N4944 | 
Maximum Voltages 2N4946 2N4945 
Veso Collector to Base Voltage’. 7 80 Volts 80 Volts 
Vceo ‘Collector to Emitter Voltage [Note 4] 40 Volts - 60 Volts 
Veso Emitter to Base Voltage 5.0 Volts 5.0 Volts 


NOTES: All dimensions in inches . 
All leads electrically isolated from case 
Package weight is 0.31 gram 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


: | 2N4944 ¢ 2N4945 ~ 2N4946 | 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. — UNITS 


DC Pulse Current Gain [Note 5] 80 120 le =150mA Vee=1.0V . 
DC Pulse Current Gain [Note 5] | le=30mA Vee=1.0V 


Voce (sat) eee eee Saturation Voltage 0.15 0.25 0. ‘ Ic =150mA I[,=15mA 
| [Note 5) | 


Var (sat) Pulsed Base Saturation Voltage 0.85 11 ; lc=150mA Ile =15mA 
[Note 5] 


High Frequency Current Gain 3. 15 le =50mA Vee=10V 
(f = 20 MHz) | | 


Common Base, Open Circuit Output 25 IE =0- Ves = 10V 
Capacitance (2N4944 only) : | 

Cais ~Common Base, Open Circuit Output — 20 Veep = 10V 
Capacitance (2N4945 only) - 


Cibo Common Base, Open Circuit Input : Ves = 0.5 V 
- Capacitance 


leo Collector Cutoff Current Ves = 40 V 
leso (75°C) Collector Cutoff Current : 0 Vee = 40V 
leso Emitter Cutoff Current Ves = 4.0 V 
BV cso Collector to Base Breakdown Voltage | I: = 0 


Veo (sust) Collector to Emitter Sustaining | | Is = 0 
; _ Voltage [Notes 4 and 5] (2N4944 only) 


Vceo (sust) Collector to Emitter Sustaining lc=30mA [=0 
Voltage [Notes 4 and 5] (2N4945 only) | | 


BVeso Emitter to Base Breakdown Voltage "5; lc =0 le = 10 uA 


* Planar is a patented Fairchild process. 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 167°C/Watt (derating factor of 6.0 mW/°C); junction to ambient thermal 
resistance of 455°C/Watt (derating factor of 2.2 mW/°C). . 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 ws; duty cycle = 1%. 
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SE5001- SE5002 - SE5003 
NPN RF-AGC AMPLIFIERS 


SILICON PLANAR TRANSISTORS 


The SE5001, SE5002, and SE5003 are NPN silicon PLANAR transistors designed specifically for 

: ; : . : . PHYSICAL DIMENSIONS 
commercial RF-IF-AGC applications. They feature high power gain, low noise, and excellent for- Epoxy package 
ward AGC characteristics in a solid package designed to give maximum mechanical support to TO-106 


the transistor chip. BOO 


192 


Ceramic 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 


Operating Junction Temperature 125°C Maximum 3 LEADS 
Storage Temperature —55°C to +125°C Oe DA. 
Soldering Temperature , 260°C Maximum 


Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Note 2] 0.5 Watt 


at 65°C Case Temperature [Note 2] 7 0.3 Watt 
| at 25°C Ambient Temperature [Note 2] 0.2 Watt 
| 
Maximum Voltages 
! Vcso Collector to Base Voltage 40 Volts 
Veco Collector to Emitter Voltage [Note 3] 40 Volts NOTES All dimension sin inches 
Veso Emitter to Base Voltage | 4.0 Volts Eee asi teen et 


_ ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


| SE5001 SE5002 SE5003 
| Symbol Characteristics Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Units TEST CONDITIONS 
| C.. Output Capacitance 1.1 1.6 11 1.6 11 16 pf k=O Ves = 10 V 
| NF Noise Figure [Note 5] | 4.0 5.5 db Ic=4.0mA Vee = 10V 
| hr High Frequency Current 4.0 6.0 4.0 6.0 4.0 6.0 lc = 4.0 mA Ve = 10V 
Gain (f = 100 mc) 
PG, Power Gain (f(=45mc) 22 #28 22 28 db Ic =4.0mA Vee = 10 V 
PG, Power Gain (f = 200 mc) 15 18 db Ic=4.0mA Ve = 10V 
AGC, Automatic Gain Coatrol 8.0 10.5 9.5 12 mA Ic for which P, = Py, —30 db 
(f = 45 mc) [Note 6] | | in 45 mc test circuit 
AGC, Automatic Gain Control 9.0 14 mA _ Ie for which P, = R2 —30 db 
(f = 200 mc) [Note 6] in 200 mc test circuit 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200°C/Watt (derating factor of 5.0 mW/°C); 
junction-to-ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C). 

(3) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 

(4) Pulse Conditions: length = che usec; duty cycle=1%. 

(5) f = 200 mc; R, = 1002. 

(6) Additional AGC information on page 2. 
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ELECTRICAL CHARACTERISTICS (25° Cc frac air ismcerauire. unless otherwise noted) | 


Symbol 
hee 
cso | 


BV cso | 


Veto (sust) 


BV:20 


Cha racteristics 


~ DC Pulse Current Gain 
[Note 4] 


Collector Cutoff Current 
Icsxo (65°C) Collector Cutoff Current 


Collector to Base 
Breakdown Voltage 

Collector to Emitter 
Sustaining Voltage 
[Notes 3 and 4] 


Emitter to Base 
Breakdown Voltage 
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Veg 7 COLLECTOR -EMITTER VOLTAGE - VOLTS 


OUTPUT CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


Vicg ~ COLLECTOR - BASE VOLTAGE - VOLTS 


ee 


- SE5001 - SE5002 SE5003 | ae 
Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Units TEST CONDITIONS - 
30 70 30 70 30 70 lo = 4.0 MA Ve = 10 V 

500 500 500 nA k= Ves = 20 V 
5.0 5.0 50 wA i= Ves = 20 V 
40 40 40 Volts Ic=1004A |,=0 
40 40 40 Volts Ic=3.0mA t=O 
| (Pulsed) 
4.0 4.0 4.0 I; = 100A Ic =0> 


TYPICAL ELECTRICAL CHARACTERISTICS 


CHARACTERISTICS RELATIVE TO VALUE AT 25°C 
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Vor - COLLECTOR VOLTAGE - VOLTS 


CHARACTERISTICS RELATIVE TO VALUE AT Vpp = 20V 
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Reverse 
Forward 


Yre 
Yee 


7 res - me 
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ie = CollEce CURRENT - mA 


Io7 ee CURRENT - mA 


200 MC AGC TEST CIRCUIT 


0.7-7 pf 


50 Q 
o) OUTPUT 


[Input impedance referred to transistor is 100 Q. 


L, = 3 turns #18 wire on 14" ceramic core 
L, = 2 turns #18 wire interwound at cold end with L, 


L,— RFC 
L,= 4 turns .076” diam. silver tubing space wound (3%” I.D., no core). Output tap at 4% turn from collector end ground 


tap at 2 turns from collector end 


45 MC AGC TEST CIRCUIT 


l:1 0.7 -7pf | 
Ty Ty OUTPUT 
= = | MPEDANCE 
INPUT 27h | eae 
IMPEDANCE ©} 0.7-7 pf 1 
= 50 22 i 
| Ol uf 
120-  40- 
130 pf 7]. 50 pf one sec 
| VEE 


#12V 


T,: 12T #32 bifilar wire on Q2 toroid (u = 115) 
T;: Primary: 10T #36 enameled wire wound on micrometals L-52-6 shielded coil form 


Secondary: 2T #36 enameled wire tightly coupled to primary 
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SE5006 
NPN RF AMPLIFIER 


SILICON PLANAR* TRANSISTOR 


LOW FEEDBACK CAPACITANCE -- C... = 1.6 pF Max. 
e HIGH POWER GAIN -- PG @ 100 MHz = 20 dB Min. 
e HIGH BREAKDOWN VOLTAGE --LVcco = 40 V Min. 

e LOW NOISE FIGURE -- NF @ 100 MHz = 5.5 GB Typ. 
e FORWARD AGC CHARACTERISTIC 


* Planar is a patented Fairchild process. 


PHYSICAL DIMENSIONS 


ABSOLUTE MAXIMUM RATINGS [Notes 1 and 2] 
Maximum Temperatures 


Operating Junction Temperature 125°C 
Storage Temperature —55°C to +125°C 
Soldering Temperature 260°C DASE 
Maximum Power Dissipation , EMITTER IN 6OLLEcTOR 
Total Dissipation at 25°C Case Temperature [Note 2] 0.5 Watt = 
at 65°C Case Temperature [Note 2] 0.3 Watt 
at 25°C Ambient Temperature [Note 2] 0.2 Watt 
Maximum Voltages me FLAT 
Vceo _— Collector to Base Voltage 40 Volts Pe ee eee 
Vceo . ’ Collector to Emitter Voltage [Note 3] 40 Volts slime algae pa from case 
Veso Emitter to Base Voltage 4.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 
Cobo Output Capacitance 1.1 1.6 pF i =0 Ves = 10V 
NF Noise Figure [Note 5] 9.5 dB Ic = 4.0 MA Vec = 15V 

f = 100 MHz Rs = 1002 
Nte High Frequency Current Gain (f = 100 MHz) 40 6.0 c=40mA Vcc = 10V 
PG Power Gain (f = 455 kHz) [Note 5] 35 dB lc = 4.0 MA Vec = 12V 
PG Power Gain (f =10./7 MHz) [Note 5] 28 dB lc = 4.0 mA Vec = 12V 
PG Power Gain (f = 100 MHz) [Note 5] 20 26 dB lo = 4.0MA Vec = 15V 
AGC Automatic Gain Control (f = 100 MHz) [Note 5] 6.0 9 10.5 mA Ic for which PGacc= PG — 30 dB 
Vee (sat) Collector Saturation Voltage Al Volts lc=10mA 1l,=5.0mA 
Vee (sat) Pulsed Base Saturation Voltage [Note 4] 0.98 Volt lc =10mA 1, = 5.0mA 
hee DC Pulse Current Gain [Note 4] 30 = 70 lc =4.0mA Vee = 10V 
Ico Collector Cutoff Current 1.0 50 nA lL = 0 Vos = 20V 
lopo (65°C) Collector Cutoff Current 5.0 uA IEl=0 Ves = 20V 
Vceo (Sust) Collector to Emitter Sustaining Voltage [Notes 3 and 4] 40 Volts Ic= : ds IL = 0 

: pulse 
BV E80 Emitter to Base Breakdown Voltage 4.0 Volts Ic=0 le = 100 yA 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/watt (derating factor of 5.0 mW/°C); junction to ambient thermal resist- 
ance of 500°C/watt (derating factor of 2.0 mW/°C). 

(3) Rating refers to a high-current point where collector to emitter voltage is lowest. 

(4) Pulse Conditions: length = 300 usec; duty cycle = 1%. 

(5) See Test Circuit. Hs 
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FAIRCHILD TRANSISTOR 


SE5006 


I¢ ~ COLLECTOR CURRENT ~ mA 


NF - NOISEFIGURE - dB CHARACTERISTICS RELATIVE TO VALUE AT Vep = 20V 


~ POWER GAIN - dB 
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COLLECTOR CHARACTERISTICS | 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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VOLTAGE GAIN - dB Veg ~ COLLECTOR VOLTAGE - VOLTS CHARACTERISTICS RELATIVE TO VALUE AT 25°C 


M.S.G. ~ MAXIMUM STABLE GAIN - dB 


NORMALIZED COLLECTOR CUTOFF 
CURRENT VERSUS 
AMBIENT TEMPERATURE 


Ty ~ AMBIENT TEMPERATURE - °C 
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FAIRCHILD TRANSISTOR SE5006 _ 


TYPICAL SMALL SIGNAL COMMON EMITTER ''Y’’ PARAMETERS 


455 kHz 10.7 MHz 100 MHz 


vs. COLLECTOR CURRENT vs. COLLECTOR CURRENT vs. COLLECTOR CURRENT 
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- FORWARD TRANS-ADMITTANCE - 
- FORWARD TRANSFER ADMITTANCE - 
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FAIRCHILD TRANSISTOR 


455 kHz UNNEUTRALIZED _ 
AMPLIFIER TEST CIRCUIT 


~SE5006— 


T, = T.R.W. #17794R1 


10.7 MHz UNNEUTRALIZED 
AMPLIFIER TEST CIRCUIT 


7 0+12V 
llyH | 
LH 
ha is "ie 
INPUT 5uF cAuchadl 


: | OUTPUT | 
C, and C, ARCO #465 ) | 
L: = 11 »H (0.9 inch of #632 AIRDUX COIL) | OF ) 
input Tap at 2.9T from cold side | 
Output Tap at 3.66T from cold side 1k SUF | | 
L, = 1.1 uH (1.5 inches of #608 AIRDUX COIL) + | ‘Sur + | 
- Input Tap at 2.3T from cold side 7 uF 7 | 
Output Tap at 0.5T from cold side | | | 
All resistors are 2 watt. | | | 
Typical gain at lc = 4 mA is 34 cB. = 
100 MHz AGC AND NF TEST CIRCUIT ian 
| | — + VNEUT 
Li = #14 Buss Wire — 3T — %” I.D. — 2" long | 100 © Whe ~ 12V 
Tap at 144T from cold end | | 
L, = #18 enameled — 5T — 34” ID. — %_” long 3 pF== © | | 
! Tap at 144T from cold end | | 50 0 
- T, = #36 Bifilar — 1T in balum core Q; BIE a ¢ | | : 63 L2 C4 ostEy! 
=a : oo | ad Co 1000 pF © £0) 
(C, = 1 to 35 pF Johanson #803 (or equivalent) - Li | t | Tj 2 : 
C;,C, = 1 to 35 pF Johanson #803 (or equivalent) am’ = PF 1k = rer 
D, — FD 300 , a = . 1000 pF § = 
_ li L 1.3k 
= = = | = Ver = 
_L 15V 
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SE5025 
NPN IF AMPLIFIER 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


@ OPTIMIZED FOR FINAL VIDEO IF AMPLIFIER 


PHYSICAL DIMENSIONS 


@ LOWC.., = 10pF MAX. 
e LOW Boe = 200 uzmho MAX, | | 330 DIA. MAX. 
@ HIGH 45MHz POWER GAIN = 25 dBMIN. 


.220 MAX. 


HIGH LV, EO = 30V MIN. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


_ Maximum Temperatures 


Storage Temperature -55°C to +125°C 
Operating Junction Temperature +125°C Maximum 
Lead Temperature (Soldering, 10sec time limit) +260°C Maximum 


Emitter 
Lead 
Maximum Power Dissipation = 


Collector 
Lead No. 


Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.5 Watt 


° s NOTES: All dimensi in.inches . 
at 25 C Free Air Temperature (Notes 2 and 3) 0.25 Watt All ieee elecaitaltyaecltcd from case 


Package weight is 0.5 gram 


Maximum Voltages 


Vaso Coliector to Base Voltage 30 Volts 
Vero Collector to Emitter Voltage (Note 4) 30 Volts 
VeRO Emitter to Base Voltage : 3.0 Volts 


Characteristic Min. Typ. Max. Units Test Conditions 


Power Gain, Fixed Neutralization (f = 45MHz) 
Reverse Transfer Capacitance 


Output Admittance, Input Short Circuit (f = 45 MHz) 


Collector to Emitter Sustaining Voltage | 1.0 
(Notes 4 and 5) 7 (pulsed) 


Collector to Base Breakdown Voltage 100 
Emitter to Base Breakdown Voltage | 10 
DC Pulse Current Gain (Note 5) 10 
High Frequency Current (f = 100MHQ | 10 


20 mA 


Collector Saturation Voltage (Note 5) SS 
(pulsed) 


Collector Cutoff Current 


Collector Cutoff Current 


“ Planar is a patented Fairchild process. 


FAIRCHILD 
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NOTES: 


(1) 
(2) 
(3) 


(4) 


(5) 


- COLLECTOR CURRENT -- mA 


INPUT ADMITTANCE - mmhos . 


Yie 


MAXIMUM DISSIPATION - mW 


FAIRCHILD TRANSISTOR SE5025 


These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 


These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations, 


These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200°C/Watt (derating factor of 5.0 mW/°C); junction- 
to-ambient thermal resistance of 400°C/Watt (derating factor of 2.5 mW/°C). 


Rating refers to a high-current point where collector-to-emitter voltage is lowest. 


Pulse Conditions: length = 


COLLECTOR CHARACTERISTICS 


= ° 
Ty = 25°C 


a 
El 
| een el ew 
eer 
{| _—$ es — 
Ae 
jst —___— 
ae ee a ee 
i cor a eo a 
0 poe ee Ig * 
0 5.0 10 "45 20 35 30 


Vog 7 COLLECTOR-EMITTER VOLTAGE - VOLTS 


INPUT ADMITTANCE 


~ VERSUS COLLECTOR CURRENT 


I¢ > COLLECTOR CURRENT - mA 


MAXIMUM POWER DISSIPATION 
VERSUS AMBIENT TEMPERATURE 
Poe dee Sy Ila 
SERUSRASRA 


250 


Ty ~ AMBIENT TEMPERATURE - °C 


300 Ls; duty cycle = 


1%. 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS 


Lm 


os 
eee 
aa 
el 


Ie > COLLECTOR CURRENT - mA 
Dee - DC PULSE CURRENT GAIN 


Vog ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


REVERSE TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT 


fe 
CLC TOT 


-50 


~100 


it EE OS SL AT ce nee 


TS A STA TAR TERRA rs 


Yre~ REVERSE TRANSFER ADMITTANCE - pmhos 


elite eta sles ean das 

ia — ——— a 

Poi 
5, 5 20 25 30 


I, ~ COLLECTOR CURRENT - mA 


Yge ~ FORWARD TRANSFER ADMITTANCE - mmhos 


DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


0.5 1.0 2.0 5.0 10 20 
Iq > COLLECTOR CURRENT - mA 


50 100 


FORWARD TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT 


pULI ee 
5 ae a a ee 


1, ~ COLLECTOR CURRENT - mA 


CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f,) 
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ae ee ee 
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l¢ ~ COLLECTOR CURRENT - mA 
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Cre ~ REVERSE TRANSFER CAPACITANCE - pF 


Veglsat) - COLLECTOR SATURATION VOLTAGE - VOLTS 


Yoe ~ OUTPUT ADMITTANCE - mmhos 


COLLECTOR SATURATION 
VOLTAGE VERSUS 
COLLECTOR CURRENT 


Ic ~ COLLECTOR CURRENT - mA 


— QUTPUT ADMITTANCE 
VERSUS COLLECTOR CURRENT — 


1.0 


a922652>— 
WAAC 
TTT 
(AaeeeaEe 


ea | 

an ee | 

J} 
la 


a= 
9.0 10 b 20 ve) 30 


I, ~ COLLECTOR CURRENT - mA 


REVERSE TRANSFER 
CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


Veg - REVERSE BIAS VOLTAGE - VOLTS 


2N5040 - 2N5041 
PNP HIGH CURRENT AMPLIFIERS 


DIFFUSED SILICON PLANAR* = EPITAXIAL TRANSISTORS 


PHYSICAL DIMENSIONS 


h @ 500 mA : in accordance wi 
"© EXCELLENT BETA LINEARITY... -« - . 4 @ ism — 0.75 (Min.) SOc cais 
"© LOW SATURATION VOLTAGE... ..... Vog(sat) = 0.45 V (typ.) @ Io = 1.0A, 1, = 33 mA 325 MAK 
ee Vog(sat) = 0.20 V (typ.) @ 1, = 500 mA, |, = 50 mA 

_e HIGH BREAKDOWN VOLTAGE ....... Veco = 40 V (min.) @ Io = 30 mA 


| e COMPLEMENTARY WITH NPN 2N3567 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
| Maximum Temperatures 


Storage Temperature — 55°C to +125°C 
Operating Junction Temperature +125°C 
Lead Temperature (Soldering, 10 second time limit) +260°C 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.8 Watt 
at 25°C Free Air Temperature (Notes 2 and 3) 0.3 Watt 
Maximum Voltages 2N5040 2N5041 ae ciaceatenSaarehie 
Veso Collector to Base Voltage 25 Volts 40 Volts ee 
VeEo Collector to Emitter Voltage (Note 4) 25 Volts 40 Volts Sone eae a 
Veso Emitter to Base Voltage 4.0 Volts 9.0 Volts 


| ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N5040 
MIN. TYP. MAX. 


2N5041 


SYMBOL CHARACTERISTIC MIN. TYP. MAX. | UNITS TEST CONDITIONS 


hee, DC Pulse Current Gain Ratio (Note 5) : he. @1-=500mA Vo, =—1.0V 


Hee, DC Pulse Current Gain (Note 5) | 30 1,=150 mA Vop = —-1LOV 
hee, DC Pulse Current Gain (Note 5) 20 I, =500 mA Vop = —1.0V 
hee DC Pulse Current Gain (Note 5) 20 Ic=10 mA Veop= —LOV 


Veeo(sust) Collector to Emitter Sustaining Voltage (Note 4) —25 Volts 1,=30 mA (pulsed) 1,=0 


BVcB0 
BV Ego 
Vo, (sat) 
Vo-(sat) 
Vo- (sat) 


Collector to Base Breakdown Voltage —25 Volts 


Emitter to Base Breakdown Voltage 

Pulsed Collector Saturation Voltage (Note 5) 
Pulsed Collector Saturation Voltage (Note 5) 
Pulsed Collector Saturation Voltage (Note 5) 


—4.0 
—0.09 —0.25 
—-04 —1.0 


Volts 
Volt 
Volt 
Volts 


1,=100 yA 
IL=0 
[-=150 mA 
1,=500 mA 
IKk=10A 


I-=0 

I-=10 uA 
[,=15 mA 
1,=50 mA 
1,=33 mA 


—0.69 —0.85 ; Volt 
Pulsed Base Saturation Voltage (Note 5) —0.82 —1.1 : Volts 
Pulsed Base Saturation Voltage (Note 5) -—0.9 —1.2 ; Volts 
Pulsed Base Saturation Voltage . Volts 


V,c(on) Pulsed Base Emitter on Voltage (Note 5) 
Vae (sat) 
Vae(sat) 


Vp_(Sat) 


l~=20 mA 

‘I1¢=150 mA 
|, =500 mA [,=50 mA 
IC=1.0A |,=33 mA 


*Planar is a patented Fairchild process. 


|,=15 mA 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) Thse are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 125°C/Watt (derating factor of 8.0 mW/°C); junction to ambient thermal 

resistance of 333°C/Watt (derating factor of 3.0 mW/°C). 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse conditions: length = 300 us; duty cycle = 1%. 
(6) See switching circuit for exact values of Ic, Ibi, and Ip2. 


FAIRCHILD 


SEMICONDUCTOR 
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FAIRCHILD TRANSISTORS 2N5040 - 2N5041 


ELECTRICAL CHARACTERISTICS (25 °C Free Air Temperature unless otherwise noted) 


| | | — 2N5040 2N5041 
SYMBOL CHARACTERISTIC MIN. TYP. MAX.) MIN. TYP. MAX. | TEST CONDITIONS 


Tego Collector Cutoff Current 3 0. Veg = — 15V 
logo. Collector Cutoff Current | ; Veg = — 30V 
lopo(65°C)  — Collector Cutoff Current Veg = — 15V 
lego(65°C) — Collector Cutoff Current Oh. — Vog = — 30V 
ae. Emitter Cutoff Current | Veg = — 4.0V 
hee High Frequency Current Gain (f = 100 MHz) . : Vep = — 10V 

Collector to Base Capacitance (f = 1.0 MHz) | Veg = — 10V 
Emitter to Base Capacitance (f = 1.0 MHz) Vig = — 0.5V 
Turn On Time (Note 6) I, 500mA I,, ~ 50mA 
Turn Off Time (Note 6) Ig 500mA_ I,, = 13, ~ 50 mA 
Narrow Band Noise Figure (f = 1.0 kHz) : a Ie =200uA = VQ-=—5.0V 

: | R, = 1.0 kQ 


TYPICAL ELECTRICAL CHARACTERISTICS 
(2N5041 only) 


ACTIVE REGION SATURATION REGION DC PULSE CURRENT GAIN 


- COLLECTOR Stic siaepad CHARACTERISTICS VERSUS COLLECTOR CURRENT 
. ’ OT 
< a = © 
: ot é a be e CULT 
= Hr = 2 
E mete) | g 2 os sults Sanaa 
zs 4 : 2 
a . eaniaIN 
5 ua 3 : 
Pee TRITIE 
TOLLE 
Voce ~ COLLECTOR - EMITTER VOLTAGE - VOLTS Vog - COLLECTOR - EMITTER VOLTAGE -VOLTS ° COLLECTOR CURRENT-mA 
ACTIVE REGION | SATURATION REGION CONTOURS OF CONSTANT GAIN 
| eee CHARACTERISTICS em CHARACTERISTICS BANDWIDTH PRODUCT (f,) 
“Fee T i ae Sar ae REE ie: 
< Apa Tae < a eens a 6 oT iit 
: per ‘ of = 10 7 
2 sof _lootesh 4 : ® 50 AWA Ste 
aes ae ed = : Sian 4 A 
o | S x 20 
S 40 aaa : a” BRS ee 
8 sunane 8 oe SSE He ie 
1° 2.0b > are as i a © i ° 
fale a cleabed a 
ot te-o 1 | | fl 3 
0 10 20. 30 40 50 1.0 10 100 1000 
Voge ~ COLLECTOR - EMITTER VOLTAGE -VOLTS VoE - COLLECTOR -EWITTER vyourase VOLTS Ig COLLECTOR CURRENT-mA 
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} FAIRCHILD TRANSISTORS 2N5040 - 2N5041 | | 


VBE(sat)"BASE EMITTER SATURATION VOLTAGE ~VOLTS Veg (sat) COLLECTOR SATURATION VOLTAGE -VOLTS 


Togo COLLECTOR CUTOFF CURRENT - nA 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR SATURATION 
VOLTAGE VERSUS 
COLLECTOR CURRENT 


10 20 50 100 =. 200 
I¢ - COLLECTOR CURRENT -mA 


PULSED BASE 
SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


Ic -COLLECTOR CURRENT-mA 


COLLECTOR CUTOFF CURRENT 
_ VERSUS 
AMBIENT TTT 


Ta- AMBIENT TEMPERATURE -°C 


500 1000 


100 §6200 500 1000 


(2N5041 only) 


Ss 


CAPACITANCE - pF 
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- SOURCE RESISTANCE - OHMS 


ts - SOURCE RESISTANCE - OHMS 


“0.1 0.2 0.5 
REVERSE BIAS VOLTAGE - VOLTS 


CONTOURS OF CONSTANT 
NARROW BAND 
ee FIGURE 


I¢ - COLLECTOR CURRENT- mA 


CONTOURS OF CONSTANT 
NARROW BAND 
hii ee 


oS 
Ao BESS ere 


0 a ae es a 


NSSCCUTSSNTR 
Nee NN 


a Be 
a 


OND 


I¢ - COLLECTOR CURRENT- mA 


INPUT AND OUTPUT 
CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


“1.0 -2.0 5.0 -10 -20 -50 


o 9 


CHARACTERISTICS RELATIVE TO VALUE AT I¢=1.0mA 


SMALL SIGNAL CHARACTERISTICS (f = 


SYMBOL 


SENSITIVITY —14 mV (rms) FOR 1.0 WATT OUTPUT (R, = 8.02; f = 400 Hz) 
S+*N/N -— 62dB BELOW 1.0 WATT 
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TYPICAL ELECTRICAL CHARACTERISTICS 


COMMON EMITTER 
CHARACTERISTICS 
_ VERSUS pasar clara 


EE Sal a A ee 


a ee ee ae 


= 

nes 

immnincel 
05 10 20 50 10 20 

I¢ - COLLECTOR CURRENT- mA 


1.0 kHz) 
CHARACTERISTIC 


Input Resistance 

Output Conductance 
Voltage Feedback Ratio 
Small Signal Current Gain 


1.0 WATT AUDIO AMPLIFIER 


V 


-5.0 


CHARACTERISTICS RELATIVE TO VALUE AT Veg? 


(2N5041 only) 


COMMON EMITTER 
CHARACTERISTICS VERSUS 
COLLECTOR - EMITTER VOLTAGE 


“0 -50 -10 -15  -20 -25 -30 


Voge — COLLECTOR ~ EMITTER VOLTAGE - VOLTS 
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CHARACTERISTICS RELATIVE TO VALUE AT 25°C | 


COMMON EMITTER 


CHARACTERISTICS VERSUS 


AMBIENT TEMPERATURE 


TOTAL HARMONIC DISTORTIONS -% 


Ty AMBIENT TEMPERATURE ~'C 


TEST CONDITIONS 


TOTAL HARMONIC DISTORTION 
VERSUS POWER OUTPUT 


POWER OUTPUT - WATTS 


FT5040 - FT5041 
PNP HIGH CURRENT AMPLIFIERS 


DIFFUSED SILICON PLANAR* ~— EPITAXIAL TRANSISTORS 


e HIGH POWER DISSIPATION ........ 4.0 WATT @ T, = 25°C 
hee @ 500 mA _ . PHYSICAL DIMENSIONS 
e EXCELLENT BETALINEARITY.--.-.-.-.-. he, @ 150mA— 2-7” (Min.) fence Fo tee) Gatine 
e LOW SATURATION VOLTAGE.......-. Veg (sat) = —0.45 V (typ.) @ 1, = 1.0A, I, = 33 mA 
sl Satta Hans saya Vo-(sat) = —0.20 V (typ.) @ I, = 500 mA, 1, = 50 mA 
e HIGH BREAKDOWN VOLTAGE ....... Veco = —40 V (min.) @ |, = 30 mA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature — 55°C to +125°C 
Operating Junction Temperature +125°C 
Lead Temperature (Soldering, 10 second time limit) +260°C 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 4.0 Watt 
at 25°C Free Air Temperature (Notes 2 and 3) 0.5 Watt 
Maximum Voltages FT5040 FT5041 PENTA 
Vero Collector to Base Voltage —25 Volts —40 Volts 
Vero Collector to Emitter Voltage (Note 4) —25 Volts —40 Volts NOTES: All dimensions in inches 
Ve Emitter to Base Voltage —4.0 Volts —5.0 Volts ne 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC 


DC Pulse Current Gain Ratio (Note 5) 


DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

Collector to Emitter Sustaining Voltage (Note 4 & 5) 
Collector to Base Breakdown Voltage 
Emitter to Base Breakdown Voltage 

Pulsed Collector Saturation Voltage (Note 5) 
Pulsed Collector Saturation Voltage (Note 5) 
Pulsed Collector Saturation Voltage (Note 5) 
Pulsed Base Emitter on Voltage (Note 5) 
Pulsed Base Saturation Voltage (Note 5) 
Pulsed Base Saturation Voltage (Note 5) 
Pulsed Base Saturation Voltage 


Vega (sust) 
BVcB0 

BV ego 

Veg (sat) 
Vo, (sat) 
Vog(sat) 
Vee(on) 

Vp (sat) 
Vpe(sat) 
Var (sat) 


NOTES: 


30 

20 

20 
—25 
— 25 
—4.0 


—0.09 —0.25 


—0.4 


—1.0 


—0.69 —0.85 


— 0.82 
—0.9 


—1.1 
—1.2 


conductive material 
Package weight is 0.66 gram 


TEST CONDITIONS 


hee, @1o=150 MA Vog= —-1.0V_ 
hee,@I—=500 mA Vo, = -1.0V 
l,=150 mA Vop= —10V 
I.=500 mA Vop= —-1.0V 
Ic=10 mA Vop= —1.0V 
1-=30 mA (pulsed) 1,=0 
Ic=100 vA I-=0 
Ic=0 l-=10 yA 
1¢=150 mA I,=15 mA 
I,=500 mA 1,=50 mA 
IL=10A [,=33 mA 

~ Ig=20 mA Vee= —5.0V 
|,=150 mA [,=15 mA 
I.=500 mA |,=50 mA 
Ic=1.0A |,=33 mA 


*Planar is a patented Fairchild process. 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) Thse are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 125°C/Watt (derating factor of 40 mW/°C); junction to ambient thermal 


resistance of 200°C/Watt (derating factor of 5.0 mW/°C). 


(4) This rating refers to a high current point where collector to emitter voltage is lowest. 


(5) Pulse conditions: length = 300 ws; duty cycle = 1%. 
(6) See switching circuit for exact values of Ic, Ibi, and Isz. 
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FAIRCHILD TRANSISTORS FT5040 + FT5041 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


_ FT5040 FT5041 - 
SYMBOL ‘CHARACTERISTIC i stits MIN. TYP. MAX.| MIN. TYP. MAX. | TEST CONDITIONS 


logo Collector Cutoff Current 

loro Collector Cutoff Current — 

logo (65°C) — Collector Cutoff Current 

logo(65°C)  —- Collector Cutoff Current © 

~ depo Emitter Cutoff Current 
High Frequency Current Gain (f = 100 MHz) 
Collector to Base Capacitance (f = 1.0 MHz) 
Emitter to Base Capacitance (f = 1.0 MHz) . 
Turn On Time (Note 6) | I. =~ 500 mA 
Turn Off Time (Note 6) | | I, ~ 500 mA I, = Ip, ~ 50 mA 
Narrow Band Noise Figure (f = 1.0 kHz) . 0 al Ig =200uA VQ-=—-5.0V 
| | | R, = 1.0 ka 


TYPICAL ELECTRICAL CHARACTERISTICS — 
(F T5041 only) 


ACTIVE REGION SATURATION REGION DC PULSE CURRENT GAIN 


- COLLECTOR CHARACTERISTICS * | eee peesialdatae i | VERSUS COLLECTOR CURRENT 
eet LEY “art 
z Ban =a040)i @ z 
8.0 = < = 100 gC 
Tope THT : : A i : LAN 
E eobettetoee TH : of cael lh 
Mest comrade Bit tite 
Sf eer CO : CL 
oeeereertt TT 
220 Ll Bes {| ‘e = 95 
! 
"9 “10 -20 -30 -40 -50 . | 0 “04 -08 -12 -1.6 -2.0 0.01 0.1 1.0 10 100 1000 
Vog ~ COLLECTOR - EMITTER VOLTAGE - VOLTS Vo - COLLECTOR - EMITTER VOLTAGE -VOLTS Ic¢ -COLLECTOR CURRENT-mA 
ACTIVE REGION SATURATION REGION CONTOURS OF CONSTANT GAIN 
iad ae : aia CHARACTERISTICS * eee Bitetsha (f;) 
1000; FF Th = 25°C 
n A nae Ee 
‘ 0 AA 
: : 7 HAAG Ly | 
2 a °° 3 AAR ey 
: - = BLING Se 
S 8 i — 3 SEA 
a ‘> 200 al SSP ae Fea Dae oe (i ¥ 
: seg | (cm eee aoa i : 
0 eo ea 
0 +0 -20 -30 -40 -50 0 eer. ee | 
Veg - COLLECTOR - EMITTER VOLTAGE -VOLTS Veg ~ COLLECTOR -EMITTER VOLTAGE -VOLTS _ Ig- COLLECTOR CURRENT-mA 


* Single family characteristic on Transistor Curve Tracer. 
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LLECTOR SATURATION VOLTAGE -VOLTS 


© 


© 


VoE (sat) ~ © 


BASE EMITTER SATURATION VOLTAGE -VOLTS 


VBE (sat)~ 


Icgo -COLLECTOR CUTOFF CURRENT - nA 


J 
° 
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TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR SATURATION 
VOLTAGE VERSUS 
COLLECTOR CURRENT 


10 20 50 100 =200 500 1000 
I, - COLLECTOR CURRENT -mA 


PULSED BASE 
SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


10 20 50 100 200 500 1000 
I¢ -COLLECTOR CURRENT-mA 


COLLECTOR CUTOFF CURRENT 
VERSUS 
AMBIENT ey 


ert ee 
Se oe oo 


Ty- AMBIENT TEMPERATURE -°C 


(FT5041 only) 
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CONTOURS OF CONSTANT 
NARROW BAND 
NOISE FIGURE 
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Ic - COLLECTOR CURRENT-mA 


CONTOURS OF CONSTANT 
NARROW BAND 
NOISE FIGURE 
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rs - SOURCE. RESISTANCE - OHMS 


I¢ - COLLECTOR CURRENT- mA 


INPUT AND OUTPUT 
CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


dl EE A i A CSS SR GT 
eas EL EE ee ee Se 


CAPACITANCE - pF 


REVERSE BIAS VOLTAGE - VOLTS 


TYPICAL ELECTRICAL CHARACTERISTICS 
Phe laa only). : 


COMMON EMITTER COMMON EMITTER COMMON EMITTER 


CHARACTERISTICS CHARACTERISTICS VERSUS CHARACTERISTICS VERSUS 
VERSUS COLLECTOR CURRENT 3 COLLECTOR - EMITTER VOLTAGE 5 Ge _ AMBIENT TEMPERATURE 


~5.0V 


Vor =-5.0V 
Ic =1.0mA 
f =1.0 kHz 


CHARACTERISTICS RELATIVE TO VALUE AT 25°C 


CHARACTERISTICS RELATIVE TO VALUE AT I¢=1.0mA 
CHARACTERISTICS RELATIVE TO VALUE AT Vo¢ = 


- - - 5 -35 45 §5 65 7 
Ic - COLLECTOR CURRENT- mA | Vcg — COLLECTOR - EMITTER VOLTAGE - VOLTS "Ty AMBIENT TEMPERATURE ~"C 


wn 
fee) 
nn 


SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 
SYMBOL CHARACTERISTIC ——- | | | TEST CONDITIONS 


Input Resistance 

Output Conductance 
Voltage Feedback Ratio 
Small Signal Current Gain 


1.0 WATT AUDIO AMPLIFIER tonAND tors TEST CIRCUIT 
: TOTAL HARMONIC DISTORTION 
VERSUS POWER OUTPUT 


VBB9+3.8V YCCe-30V 


TO OSCILLOSCOPE 
INPUT Z >100kQ 
tr ~10ns 


PULSE SOURCE 
tr, tf < 20ns 


= Zin = 502 


PW = 10us 
DUTY CYCLE < 2% 


TOTAL HARMONIC DISTORTIONS -% 


SENSITIVITY —14 mV (rms) FOR 1.0 WATT OUTPUT (Ri = 8.02; f = 400 Hz) 
S+N/N — 62dB BELOW 1.0 WATT 


. POWER OUTPUT ~- WATTS 
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2N5042 
PNP HIGH CURRENT AMPLIFIER 


DIFFUSED SILICON PLANAR* = EPITAXIAL TRANSISTOR 


hee @ 500 mA _ 

EXCELLENT BETA LINEARITY - - 5G 755 oq: = 0.75 (min. PHYSICAL DIMENSIONS 
in accoraance wi 

© LOW SATURATION VOLTAGE - - V,-(sat) = 0.45 (typ.) @Ig=1.0A,1,=33mA JEDEC (T0-39) outline 

e HIGH BREAKDOWN VOLTAGE - - LV... = 40 V (min.) @ I, = 30 mA 360 5 oa a 


_ © LOW DISTORTION - - 0.5% (typ.) @ 5.0 WATTS 
e COMPLEMENTARY WITH NPN SE8002 AND 2N3110 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature — 65°C to +200°C 
Operating Junction Temperature +200°C 
Lead Temperature (Soldering, 60 second time limit) | +300°C 


Maximum Power Dissipation 
Total Dissipation _ 


at 25°C Case Temperature (Notes 2 & 3) 4.0 Watts 
at 25°C Ambient Temperature (Notes 2 & 3) 0.8 Watt 
Maximum Voltages 
Voso Collector to Base Voltage : —40 Volts NOTES: Alldimensionsin inches 
Vero Collector to Emitter Voltage (Note 4) —40Volts poten ats writ aa aa 


Veso Emitter to Base Voltage —5.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC | be MAX. UNITS | TEST CONDITIONS | 


: : hee, @ Io = 150 mA Vg = —1.0V 
DC Pulse Current Gain Ratio (Note 5) 0.75 0.85 her, @ Io = 500 MA Voz = —L.OV 
DC Pulse Current Gain (Note 5) 40 75 I, = 150 mA Voge = —1.0V 
DC Pulse Current-Gain (Note 5) 30 65 I, = 500 mA Vop = —1.0V 
DC Pulse Current Gain (Note 5) 30 85 I, =10mA Vop = —1LOV 
Vero (sust) Collector to Emitter Sustaining Voltage (Notes4.&5) —40 1, = 30 mA (pulsed) |, = 0 
BVcR6 Collector to Base Breakdown Voltage —40 I. =0 
BV ERG Emitter to Base Breakdown Voltage —5.0 = I. = 10 yA 
Vog(sat) Pulsed Collector Saturation Voltage (Note 5) : ’ . |, =15mA 
Voz(sat) Pulsed Collector Saturation Voltage. (Note 5) ; |, = 90 mA 
Voz (sat) Pulsed Collector Saturation Voltage (Note 5) : : Io=l I, = 33 mA 
Voe“on) Pulsed Base Emitter On Voltage (Note 5) Veg = —9.0V 
Vo (Sat) Pulsed Base Saturation Voltage (Note 5) ; : = I, = 15mA 
Voc (sat) Pulsed Base Saturation Voltage (Note 5) : 5 |, = 50 mA 
Vee (sat) Pulsed Base Saturation Voltage (Note 5) ; : . |, = 33 mA 
lego Collector Cutoff Current Veg = —30V 
lopo(150°C) Collector Cutoff Current Vop = —30V 
leBo Emitter Cutoff Current Veg = —4.0V 
High Frequency Current Gain (f = 100 MHz) : : Veep = —10V 
Collector to Base Capacitance (f = 1.0 MHz) — Vep = —10V 
Emitter to Base Capacitance (f = 1.0 MHz) Veg = —0.5V 
Turn On Time (Note 6) I, ~ 50 mA 
Turn Off Time (Note 6) Ic =~ 500 mA Ip) == |p, = 50 mA 


V..=50V 
Narrow Band Noise Figure (f = 1.0 kHz 1. = 200 uA ce 
a igure ( | ) | C BR == 1.0 kO 


*Planar is a patented Fairchild process. 


FAIRCHILD 
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leo COLLECTOR CURRENT - AMPS. 
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ACTIVE REGION 3 
COLLECTOR CHARACTERISTICS 
10 
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Veg ~ COLLECTOR - EMITTER VOLTAGE - VOLTS 


SATURATION REGION 
COLLECTOR CHARACTERISTICS 


Ie - COLLECTOR CURRENT - mA 


Veg - COLLECTOR - EMITTER VOLTAGE - VOLTS 


COLLECTOR SATURATION 
VOLTAGE VERSUS 
COLLECTOR CURRENT 


Voglsat) - COECTOR SATURATION VOLTAGE - VOLTS 
a i ee ee ee ee ee 
Se ee es ees Se ee 


I¢ 7 COLLECTOR CURRENT - mA 


ACTIVE REGION . 
COLLECTOR CHARACTERISTICS 
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Voge - COLLECTOR - EMITTER VOLTAGE - VOLTS 


SATURATION REGION 


COLLECTOR CHARACTERISTICS 


Ie - COLLECTOR CURRENT - mA 


-2.0 


DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


Ic 7 COLLECTOR CURRENT - mA 


FAIRCHILD TRANSISTOR 2N5042 


TYPICAL ELECTRICAL CHARACTERISTICS 


ACTIVE REGION 
COLLECTOR CHARACTERISTICS 


eT LT 
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Vee 7 COLLECTOR - EMITTER VOLTAGE - VOLTS 


SATURATION REGION 
COLLECTOR CHARACTERISTICS 


Ie ~ COLLECTOR CURRENT - mA 


CONTOURS OF CONSTANT 


GAIN BANDWIDTH PRODUCT (f,) 


INN N [ae 
NSE 
IN —+— 
ea 
10 


I~ - COLLECTOR CURRENT - mA 


LARGE SIGNAL COLLECTOR 
CHARACTERISTICS 


ioe 


= 
NN 


AR? 
niticg 
Blea: 


AKAN 


© Veg 7 COLLECTOR - EMITTER VOLTAGE - VOLTS 


8.0 ~ 12 16 20 


PULSED BASE 
SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


Ie ~ COLLECTOR CURRENT - mA 


lego ~ COLLECTOR CUTOFF CURRENT - nA 
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COLLECTOR CUTOFF ‘CURRENT 
VERSUS 
AMBIENT TEMPERATURE 


Ty > AMBIENT TEMPERATURE - °C 


CAPACITANCE - pF 


INPUT AND OUTPUT 
CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


[fttliteH [TIT JT 
en ae ete ee ed cle, ell Se LE 
or (Oe ee 
‘a aul Loe deo eae 
CISL ETL 
| 2 ee eee 
|| PPS ay by SE 
ot LUE TONE 
CTL LIANE 
0 fae ie ens ee 
Ae secre ee Gan Cs (HC RO 
io oe ee = el 


“0.5 -1.0 -2.0 5.0 -10 -20 
REVERSE BIAS VOLTAGE - VOLTS 


-50 


ww 


FAIRCHILD TRANSISTOR 2N5042 | 
SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 


SYMBOL CHARACTERISTIC TYP. UNITS TEST CONDITIONS 


h, "Input Resistance 2.3 ko I.=10mA VQ.=5.0V 
Output Conductance 
Voltage Feedback Ratio 


Small Signal Current Gain 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 43.8°C/Watt (derating factor of 22.8 mW/°C); junction to ambient thermal 
resistance of 219°C/Watt (derating factor of 4.56 mW/ °C). 

(4) This rating refers to a high current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 

(6) See switching circuit for exact values of !., I,,, and I,.. 


TYPICAL ELECTRICAL CHARACTERISTICS 


COMMON EMITTER | 
CHARACTERISTICS VERSUS 
AMBIENT TEMPERATURE 


COMMON EMITTER | 
CHARACTERISTICS VERSUS 
COLLECTOR-EMITTER VOLTAGE 


COMMON EMITTER 
CHARACTERISTICS 
VERSUS COLLECTOR CURRENT 


50 ae Ss ee eee 
Vq7 ov} 1 t{r is 


ral ba 
ee eae ae a 


Ea 
hoe 
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f= 1.0 kHz 


wa 


CHARACTERISTICS RELATIVE TO VALUE @ 25°C 
Wf fff 

BN 

Ze. ERE RS 


= 96° 
Tel. 
pares 
Ld 


CHARACTERISTICS RELATIVE TO VALUE AT I = 1.0mA 
CHARACTERISTICS RELATIVE TO VALUE AT Veg = 79 


1.0 x 
iMG OG 

7 ee ee | hehe Se 
0.1 1.0 10 50 0 5.0 -10 I -20 -% -30 ~100 -50 0 50 100 150 


T, ~ AMBIENT TEMPERATURE = 


I~ COLLECTOR CURRENT - mA = V Veg ~ COLLECTOR EMITTER VOLTAGE - VOLTS 


FORWARD BIASED 


CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 


CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 


SAFE OPERATING AREA 


10k —. 10k 1.0 Z 
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soe SINGIN ae at PS et Nee a he Be, Sie ea es 
Ss Ba ee SS Oe A Es 
2 | e “VN ONT ON SRN te gprs Cea OE TS SS ae a 
5 LAN 5 IAN, LL TTN ONS = LN Nee 
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= = pA NE tN ee \ 
= an aS SCE oP EE rz) ~ 
e 2 ft TINKN GH fT Ty S 0.2 lame a 
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oe my we 1p. “© 0.1 F 1c (MAX) = 1.0 HNO 
aE te Pulse Duty Cycie = 1.0% }-—j—_+ f+ — 
f= 10kHz Cesena Fores es, as res Ge 
10 |_B.W. = 150Hz Ole ee ee ea 
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I ~ COLLECTOR CURRENT - mA 
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Veg ~ COLLECTOR - EMITTER VOLTAGE - VOLTS 


FAIRCHILD TRANSISTOR 2N5042 


SWITCHING TIMES VERSUS | | | 
COLLECTOR CURRENT | t, AND t.,, TEST CIRCUIT 


VeB Vec 
+3.8V -30V 


TO OSCILLOSCOPE 
INPUT Z >100k2 
ty = 10ns 


TIME - ns 


PULSE SOURCE 
ty, tf, < 20ns 

Zin = 500 

PW = lOyps 

DUTY CYCLE <2% 


Ic - COLLECTOR CURRENT - mA 


FIVE WATT AUDIO AMPLIFIER 


0+ 
820k 
; al HEAT SINK 
2N5042 
Tear 820k 2N3641 Qg 
= T Q4 
1.0 
2 9B soyF/SOV ee 
’ 7 VOLTAGES 
1000 pF 0.1pF SE4002 100 t 
a 10 2N35 RL 
MEG. enone HEATSINK | 
SE8002 
or 
7 
DISTORTION VERSUS POWER OUTPUT 


POWER OUTPUT VERSUS SUPPLY VOLTAGE 


Vsupply==30V Vsupply==24V 
RL=162 Ri=8.0 Q 


Total Harmonic Distortion 
@ f = 400 Hz, Pout = 5.0 W 


Sensitivity @ f = 400 Hz, 


0.7% 0.5% 


410 mV(rms) 300 mV(rms) 


DISTORTION - % 
POWER OUTPUT - WATTS 


Pout = 5.0 W 
SN (dB below 5.0 W) 64 dB 75 dB 
TOTAL HARMONIC: ‘ 
DISTORTION = 5% 
ee ee a ie @ t= a0HZ 
0 2.0 4.0 6.0 8.0 10 


POWER OUTPUT - WATTS, SUPPLY VOLTAGE - VOLTS 


1.0 WATT AUDIO AMPLIFIER 


TOTAL HARMONIC DISTORTION 
VERSUS POWER OUT 


" TOTAL HARMONIC DISTORTION - % 


Ko fa 
680k0 


+1 100pF/ 
22kQ 15V 


SENSITIVITY - 14mV(rms) for 1.0 wott output (RL= 8.02; 400 Hz) 


POWER OUT - WATTS S+N/N - 62dB below 1.0watt 
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2N5055 
PNP HIGH-SPEED SWITCH 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 


ba} ede ae he t.n = 20 ns (MAX) @ 30 mA 


© FAST SWITCHING 

ee ee. he ae Boo . tors = 25 ns (MAX) @ 30 mA 

Re ee ee ee 7, = 20 ns (MAX) @ 10 mA PHYSICAL DIMENSIONS 
e HIGH FREQUENCY. ...... . fr= 550 MHz (MIN) @ 20 mA In accordance with JEDEC (TO-106) outline 
e LOW CAPACITANCE ....... C.. = 4.5 pF (MAX) @5V 


LOW SATURATION VOLTAGE . . . Vee (so) = 0.19 V (MAX) @ 30 mA 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 


Storage Temperature —55°C to +125°C 

Operating Junction Temperature +125°C 

Lead Temperature (Soldering, 10 seconds time limit) + 260°C 
Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 0.5 Watt 

at 25°C Ambient Temperature [Notes 2 and 3] 0.2 Watt Collector 

Maximum Voltages and Current - eer 

Veso Collector to Base Voltage 3 —12 Volts 

Veo Collector to Emitter Voltage {Note 4] — 12 Volts 

Veso Emitter to Base Voltage — 4.5 Volts 

Ves Collector to Emitter Voltage — 12 Volts | 

le Collector Current [Note 2] 100 mA NOTES: All dimensions in inches 


All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrically non-conductive material 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTICS ; TEST CONDITIONS 


Vce (sat) Pulsed Collector-Emitter Saturation Voltage [Note 5] 10 mA ls = 1.0 mA 

Vee (sat) Pulsed Collector-Emitter Saturation Voltage [Note 5] 30 mA Is = 3.0 mA 

Ve (sat) Pulsed Collector-Emitter Saturation Voltage [Note 5] =100mA 1,;=10mA 

hie High Frequency Current Gain (f = 100 MHz) 20mA Voe= —10V 

Cu Collector to Base Capacitance Vos = —5.0 V 

Cer Emitter to Base Capacitance Vee = —0.5 V 

Ices Collector Reverse Current Ves = 0 

Ices (65°C) Collector Reverse Current Ves = 0 
Charge Storage Time [Note 6, Figure 11] | le: Ter 10 mA | 
Turn On Time [Note 6, Figure 2] Ib, —~ 3.0 mA 
Turn Off Time [Note 6, Figure 2] Is: Is, = 3.0 mA 
Delay Time [Note 6, Figure 2] lc 30mA ss, 3.0 mA | 
Rise Time [Note 6, Figure 2] lc = 30 mA le, ~~ 3.0 mA | 
Storage Time [Note 6, Figure 2] lc = 30 mA ler = ler ~~ 3.0 mA 
Fall Time [Note 6, Figure 2] le 30mA |g, Ip 3.0 mA 


* Planar is a patented Fairchild process. 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/watt (derating factor of 5.0 mW/°C); junction to ambient thermal 
resistance of 500°C /watt (derating factor of 2.0 mW/°C). 


(4) This rating refers to a high-current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 
(6) See switching cireuit for exact values of I¢, I,,, and I,,. 
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FAIRCHILD TRANSISTOR 2N5055_ 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless ene’ Noted) 


| Vee (sat) 
Vee (sat) 
Vee (sat) 


Vee (sus) 


BVcso 


BVeso 
hee 
hee 
hee 
hee 


“Ie — COLLECTOR CURRENT — mA 


Io — COLLECTOR CURRENT - mA . 


CHARACTERISTICS © 


Pulsed Base-Emitter Saturation Voltage 
. Pulsed Base-Emitter Saturation Voltage 


Pulsed Base-Emitter Saturation Voltage 
Collector-Emitter Sustaining Voltage [Notes 4 and 5]. 


Collector-Base Breakdown Voltage 


Emitter-Base Breakdown Voltage 


DC Current Gain 


DC Pulse Current Gain [Note 51 
DC Pulse Current Gain [Note 5] 
DC Pulse Current Gain [Note 5] 


ACTIVE REGION* 


-I6 


Veg 7 COLLECTOR-EMITTER VOLTAGE — VOLTS 


TYPICAL ELECTRICAL CHARACTERISTICS 


UNITS 


SATURATION REGION* 


8 5 
LT 


= 25°C 
<« -80 
7 E teteal 
| 
— 
& -60 
=~ 
[a4 
5 Hla 
ty 40 
—_ 
© 
, | ff 
oO 
= ay 


0 =F 0.5 


Ie — COLLECTOR CURRENT — mA 


f- SS 
> _ZaminGl 


0 0.1 -0.3 -0.4 0.5 
Veg 7 eae EMITTER VOLTAGE — VOLTS 


* Single family characteristic on Transistor Curve Tracer. 


‘Npp ~ DC PULSE CURRENT GAIN 


DC PULSE CURRENT GAIN 
VERSUS uorEEn OR CURRENT 


0 
“1.0 -2.0 -10 
Io 7 ee ee he 


“100 = -200 


COLLECTOR SATURATION 
VOLTAGE VERSUS COLLECTOR 
CURRENT : 


Ve_lSAT) — COLLECTOR SATURATION VOLTAGE — VOLTS 


“1.0  -2.0 3.0 -I0 -20 “50-100 = -200 
I¢ — COLLECTOR CURRENT - mA 
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I¢ — COLLECTOR CURRENT — mA 


Ie ~ COLLECTOR CURRENT — mA 


Vpp(SAT) — BASE-EMITTER SATURATION VOLTAGE — VOLTS 


“1.6 


“1.2 


Sane) see 
Pee | ee 
tt Tt 
See7 | ie 


TEST CONDITIONS 


c= 10mA Is = 1.0 mA 
le=30 mA Ils=3.0 mA 
lc= 100 mA Is=10mA 
ic = 10 mA I, = 0 
(pulsed) | 

lc = 100 yA L=0 

le oes 100 BA le =0 

le = 1.0 mA Vee = —0.5 V 
lc = 10mA Vee =-—1.0 V 
I= 30 mA Vee = —0.5 V 
Ic = 100 mA Vee = —1.0 V 


-0.8° -L.2 “1.6 -2.0 


Vpe — BASE-EMITTER VOLTAGE — VOLTS 


BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


0 
ina siiae 


5.0 -10 -20 -50 -100 -200 
Ig — COLLECTOR CURRENT —mA 


| FAIRCHILD TRANSISTOR 2N5055 | 


TYPICAL ELECTRICAL CHARACTERISTICS 


SWITCHING TIME VERSUS BASE CURRENT AND REVERSE | 
A RISE TIME VERSUS COLLECTOR 
ST CURRENT _. BASE EMITTER VOLTAGE © AND TURN ON BASE-CURRENTS 


Voc * -3.0V 


N Na 
EE = 


aR 
yt pat 


i ie eye ae 
LA ALA 
PL AL 


SWITCHING TIME - ns 
Ig, ~ TURN ON BASE CURRENT - mA 


Veeigy ~ REVERSE BASE-EMITTER VOLTAGE - VOLTS 


hy 0 -2.0 5.0 -10 -20 50-100 -200 
“1.0 -2. 5.0 - - 50 -100 - : 
I¢ - COLLECTOR CURRENT - mA IB - TURN ON BASE CURRENT - mA le - COLLECTOR CURRENT - mA 
STORAGE TIME VERSUS TURN ON | STORAGE TIME VERSUS TURN ON STORAGE TIME VERSUS TURN ON 
- AND TURN OFF BASE CURRENTS : AND TURN OFF BASE CURRENTS : AND TURN OFF BASE CURRENTS 
‘AS TT AT Te Tee [VL 
g 2 Ao Sa a 5? 
3 REECE S a 
a an A, a ann anP ae : 
| a ILI IIA 1 I tone gL TATA TL A or ely 
: sa varaee zeae eean eee "7 
| 45 i ~* 2.0 Py isle en F 5.0 ea oA Ip * 100mA 
eee eee Veg * 73.0V 
0 cd ea ie 
0 0.5 1.0 1.5 2.0 2.5 3.0 0 6.0 8.0 10 0 5.0 0 15 20 25 30 
Ipo - TURN OFF BASE CURRENT - mA ie a ] BASE CURRENT - mA Ip9— TURN OFF BASE CURRENT — mA 
FALL TIME VERSUS TURN ON FALL TIME VERSUS TURN GN FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS AND TURN OFF BASE CURRENTS : AND TURN OFF BASE CURRENTS 
‘ 10 
z es ; 
t ZnnnD "2 
oO oO ra} 
city 
eT) 
- : >it t/! tril | tl i 
i Ic * 10mA a ra : zi 


* -3,0V 


0 
0 0.5 - 1.0 1.5 2.0 2.5 3.0 


Igo — TURN OFF BASE CURRENT — mA Igo— TURN OFF BASE CURRENT — mA Igo —TURN OFF BASE CURRENT — mA 
FIG. 1 : FIG. 2 
SWITCHING TIME VERSUS CHARGE STORAGE SWITCHING TIME 


AMBIENT TEMPERATURE TIME TEST CIRCUIT TEST CIRCUIT 


Ip = 30mA 
Ip1 tee 3.0 mA 


2 2702 940 
t 
Vv 
= +10V Vout OUT 
k= | | To Sampling Scope 0.1 pF To Sampling Scope 
= 
= Vin t, £1.0 ns VIN + t,51.0 ne 
= > 
= Zy 2100 k Q 502 Zin PORN 
Pulse Generator 
Pulse Generator t, £1.0ns 
< 
t, <1.0 ns — PW = 400 ns = a 
PW = 400 ns PPS = 150 
PPS = 150 Zin = 50Q 
Z iy = 50 Q ton VeB= 0, Vin =-6.8V 
Ta 7 AMBIENT TEMPERATURE ~ °C torr Veg --9.8V Vin = +11.65 V 
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FAIRCHILD TRANSISTOR 2N5055. 


INPUT AND OUTPUT | COLLECTOR-EMITTER REVERSE 


CAPACITANCE VERSUS . ___ CURRENT VERSUS COLLECTOR REVERSE CURRENT 
REVERSE BIAS VOLTAGE ‘ REVERSE BIAS VOLTAGE VERSUS AMBIENT TEMPERATURE 


30 
—+}—}—} + | 


gee 


IN 


CTIKE 
COE 


CAPACITANCE - pF 


| NY I 


logs ~ COLLECTOR REVERSE CURRENT - nA 


FINE 
CT 


Icgs ~ COLLECTOR-EMITTER REVERSE CURRENT —pA 


“0.4. -0.2 “0.5 1.0 -2.0 5.0 -10 8-2 
REVERSE BIAS VOLTAGE ~ VOLTS Veg 7 COLLECTOR EMITTER VOLTAGE VOLTS Ty — AMBIENT TEMPERATURE — ome 


| = AVERAGE PROPAGATION DELAY FIVE STAGE RING OSCILLATOR 
CONTOURS OF CONSTANT GAIN PER TRANSISTOR VERSUS FOR MEASUREMENT OF 
BANDWIDTH PRODUCT (f,) ,___ COLLECTOR VOLTAGE PROPAGATION DELAY 
Sees eeee | 
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Veg ~ COLLECTOR VOLTAGE - VOLTS 


t,, ~ AVERAGE PROPAGATION DELAY PER TRANSISTOR - ns 


r ileal eae 
Ro = 5102 -~- 
c 
oe —— 
0.5 | 
“1.0 -2.0 5.0 -10  -20 50-100 -200 -2.0 6.0 8.0 -10 4 
Ic ~ COLLECTOR CURRENT - mA collecion SUPPLY VOLTAGE - VOLTS | ted = 70 tose. 


NON-SATURATED SWITCHING 


PERFORMANCE 
ton = 2 ns Typ. 
tors = 2 ns Typ. 
+0.5V OUTPUT ; 
IN 
Vout § 


| ‘2ns/DIV. 


+25V 
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—  . 2N5126 
NPN RF AMPLIFIER 


DIFFUSED SILICON PLANAR* TRANSISTOR 


LOW FEEDBACK CAPACITANCE. . . PHYSICAL DIMENSIONS 


. HIGH POWER GAIN. ....... ie ai iu dB (TYP) BO ere rere 
© BREAKDOWN VOLTAGE....... Lego = 20 V (MIN) 

© LOW NOISE FIGURE........ NF AT 100 MHz = 5.5 dB (TYP) 

© FORWARD AGC CHARACTERISTIC | 


ABSOLUTE MAXIMUM RATINGS (Notes 1 and 2) 


Maximum Temperatures 


.500 MIN. 


TT] 
a 


Operating Junction Temperature +125°C : 
Storage Temperature —55°C to +125°C 
Lead Temperature (Soldering, 10 second time limit) +260°C — 
Maximum Power Dissipation (Note 2) Emitter Collector 
Total Dissipation at 25°C Case Temperature 0.5 Watt re eegoners 
at 25°C Ambient Temperature 0.2 Watt 
Maximum Voltages and Current 
Vero Collector to Base Voltage 20 Volts 
Vero Collector to Emitter Voltage (Note 3) 20 Volts 
Ve80 Emitter to Base Voltage 3.0 Volts Or aes eer es emanate 


Package weight is 0.31 gram. Package 
is electrically non-conductive material 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
SYMBOL 7 CHARACTERISTICS ; TYP. MAX. UNITS 


Collector-Base Capacitance 1.6 pF 
Noise Figure (Note 5) ‘ dB 


TEST CONDITIONS 


AGC 

Veg (sat) 
V,e(Sat) 

Nee 

lego 

lopo (65 ° C) 
Voeo (sust) 


Vpe(on) 


NOTES: , 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/watt (derating factor of 5.0 mW/°C); junction to ambient thermal 
resistance of 500°C/watt (derating factor of 2.0 mW/°C). 

(3) Rating refers to a high-current point where collector to emitter voltage is lowest. 
(4) Pulse Conditions: length = 300 ws; duty cycle = 1%. 


(5) See Test Circuit. 


High Frequency Current Gain (f = 100 MHz) 
Voltage Gain (f = 455 kHz) (Note 5) 
Power Gain (f = 10.7 MHz) (Note 5) 
Power Gain (f = 100 MHz) (Note 5) 


dB 
dB 
dB 


f = 100 MHz 
Ic = 4.0 mA 
1, =4.0 mA 
1, =4.0 mA 
I, = 4.0 mA 


R, = 1002 
Veg = 10V 
Veo = 12V 
Veg = 12V 
Veo = 15V 


Automatic Gain Control (f = 100 MHz) (Note 5) 
Collector Saturation Voltage 

Pulsed Base Saturation Voltage (Note 4) 

DC Pulse Current Gain (Note 4) 

Collector Cutoff Current 

Collector Cutoff Current 

Collector to Emitter Sustaining Voltage (Notes 3 and 4) 
Collector to Base Breakdown Voltage 

Emitter to Base Breakdown Voltage 

Small Signal Current Gain (f = 1.0 kHz) 

Base to Emitter On Voltage (Note 5) 
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mA I, for which PG... = PG — 30 dB 

Volts I, = 9.0 mA 

Volt I, = 9.0 mA 
Vop = 10V 

nA = Veg = 10V 

LA Veg = 10V 

Volts = 3. I, =0 

Volts IL =0 

Volts C I, = 100 wA 
Vop = 10V 

Volts = Vop = 10V 


*Planar is a patented Fairchild process. 


FAIRCHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


FAIRCHILD TRANSISTOR 2N5126 


455 kHz UNNEUTRALIZED AMPLIFIER TEST CIRCUIT 


Ti =T.R.W. #17794R1 


INPUT .47uF .2uH 


ane .005uF OlpF: 


10.7 MHz UNNEUTRALIZED AMPLIFIER TEST CIRCUIT | 
| , | lH | | | 
| 3 1.iyH 
| ca _ i PF : 500 
vo ale — OUTPUT 


— ss | | c., £200 
Ci and C2 ARCO #465 | | 277 pF 
Li = 11 wH (0.9 inch of #632 AIRDUX COIL) 3 os OF 
Input Tap at 2.9T from cold side | 
‘Output Tap at 3.66T from cold side 1 kQ »SuF . 
L2 = 1.1 wH (1.5 inches of #608 AIRDUX COIL) ; | SF 
Input Tap at 2.3T from cold side . = 5uF — 
- Output Tap at 0.5T from cold side “SU 
All resistors are 14 watt. 


- Typical gain at Ic = 4 mA is 34 dB. 


100 MHz AGC AND NF TEST CIRCUIT | 10kQ 
| | : o+ VNEUT 
D 
1002 1 ~12V 
_— | : : 502 
502 : C3_ Jot C OUTPUT 
) | | 2 4 
| Id e | | 
2. 0pr Ch “14,02 aa BRS 1000 pF 
Li = #14 Buss Wire — 3T — 34" 1.D. — 5/12” long | = 
Tap at 114T from cold end — | — | 1000 pF =. 
L2 = #18 enameled — 5T — 3%” I.D. — 5/16” long VEE dit | 1.3kQ 
_ Tap at 114T from cold end — ona 
Ti = #36 Bifilar — 1T in balum core Q: _ | = tt ote . 7 
 €C2=— 1 to 35 pF Johanson #803 (or equivalent) = = | —= Vec 
‘C3, C4 = 1 to 35 pF Johanson #803 (or equivalent) i. @ cl 15V 
D: — FD 300 a 


| 471 


2N5127 
NPN RF AMPLIFIER 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 


e HIGH FREQUENCY - - f, = 750 MHz (TYP) AT 15 mA | 
e LOW CAPACITY --C., = 3.5 pF (MAX), 2.5 pF (TYP) AT 10 V 
e LOW NOISE - - NF = 3.7 dB (TYP) AT 1.0 MHz 


PHYSICAL DIMENSIONS 
In accordance with JEDEC (TO-106) outline 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature —55°C to +125°C 
Operating Junction Temperature +125°C Maximum 3 LEADS 
Lead Temperature (Soldering, 10 second time limit) +260°C Maximum or DIA. 
Maximum Power Dissipation (Note 2) | 
Total Dissipation at 25°C Case Temperature 0.5 Watt 
at 25°C Ambient Temperature 0.2 Watt 
Maximum Voltages and Current ota | Reais 
Vepo Collector to Base Voltage 20 Volts 
Vero Collector to Emitter Voltage (Note 3) 12 Volts 
Veso Emitter to Base Voltage 3.0 Volts 


SYMBOL 


BVcB0 

BV E86 

Veo (sust) 
Vog(sat) 

Vee (sat) 
lcBo 

logo (65° C) 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


CHARACTERISTICS 


Collector to Base Breakdown Voltage 
Emitter to Base Breakdown Voltage 

Collector to Emitter Sustaining Voltage (Notes 3 and 4) 
Collector Saturation Voltage 

Base Saturation Voltage 

Collector Cutoff Current 

Collector Cutoff Current 

DC Pulse Current Gain (Note 4) 

DC Pulse Current Gain (Note 4) 

Low Frequency Current Gain (f = 1 kHz) 
High Frequency Current Gain (f = 100 MHz) 
High Frequency Current Gain (f = 100 MHz) 
Real Part of h.. (f = 350 MHz) 
Collector-Base Capacitance 

Noise Figure (f = 1.0 MHz) 


Base to Emitter On Voltage (Note 4) 


TYP. 


MAX. UNITS 


NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrically non-conductive material 


TEST CONDITIONS 


Ic = 100 vA 
|. = 100 yA 
I, =10mA 
I, =10mA 
I, =10mA 
Veg = 10V 
Veg = 10V 
Ik = 2.0 mA 
Ip =15mA 
I, = 2.0 mA 
I, = 2.0 mA 
I, =15mA 
IL =15mA 
Veg = 10V 
I, = 2.0 mA 
R, = 500 
Ic =10mA 


*Planar is a patented Fairchild process. 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/watt (derating factor of 5.0 mW/°C); junction to ambient thermal 
resistance of 500°C/watt (derating factor of 2.0 mW/°C). 

(3) Rating refers to a high current point where collector to emitter voltage is lowest. 

(4) Pulse Conditions: length = 300 ws; duty cycle = 1%. 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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-2N5128 ¢ 2N5129° 


NPN CLASS. C RF EP SAE TERS AND HIGH CURRENT SWITCHES 


DIFFUSED SILICON PLANAR™ 


HIGH GAIN - - 400 mW RF POWER OUT AT 30 MHz (TYP) 

BETA - - 35 (MIN) AT 50 mA, 20 (MIN) AT 10 mA 

HIGH f, - - 200 MHz (MIN) AT 50 mA 

FAST SWITCHING - - 14 ns (TYP) t,, AND 80 ns (TYP) t,,, AT 300 mA 
LOW V,,(sat) - - 0.25 V (MAX) AT 150 mA, 0.35 V (TYP) AT 500 mA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperature 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 


Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 
at 25°C Ambient Temperature 


Maximum Voltages and Current 


Vero Collector to Base Voltage 
VeEeo Collector to Emitter Voltage (Note 4) 
Emitter to Base Voltage 


Vego 


—55°C to +125°C 
+-125°C 

-+-260°C 

2N5128 2N5129 
0.7 Watt 0.5 Watt 
0.3 Watt 0.2 Watt 
2N5128 2N5129 
15 Volts 15 Volts 
12 Volts © 12 Volts 
3.0 Volts 3.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTICS MIN. TYP. MAX. ~~ UNITS 


Amplifier Power Gain (f = 30 MHz) 
(Note 7) 

Collector Efficiency (f = 30 MHz) 
(Note 7) 

High Frequency Current Gain 

(f= 100 MHz) 

DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
-DC Pulse Current Gain (Note 5) 
Turn On Time (Note 6) 

Turn Off Time (Note 6) 


NOTES: 


TEST CONDITIONS 


Ic = 0 (zero signal) Vo, = 15V 


I, = 0 (zero signal) V.. = 15V 


Ik =10mA 
I, = 50 mA 
Ic = 500 mA 
I, ~ 300 mA 
I, ~ 300 mA 


Vee = 10V 
Voz = 10V 
Voz = 10V 
Ip, ~ 30 mA 
I, ~ 30 mA 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/Watt (derating 
factor of 5.0 mW/°C); junction to ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C) for 2N5129 and 
junction to case thermal resistance of 143°C/Watt (derating factor of 7.0 mW/°C) and a junction to ambient thermal resistance 


of 333°C/Watt (derating factor of 3.0 mW/°C) for 2N5128. 


(4) This rating refers to a high current point where collector to emitter voltage is lowest. © 


(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 
(6) See switching circuit for exact values of Ic, Is1, and Ise. 
(7) Pin = 40 mW. See Test Circuit. 
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EPITAXIAL TRANSISTORS 


PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-105) outline 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Package is electrically Non- 
conductive material 
Package weight is 0.66 gram 


2N5128 


PHYSICAL DIMENSIONS 
In accordance with JEDEC (TO-106) outline 


Collector 
Lead No. 3 


NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrically non-conductive material 


2N5129 


*Planar is a patented Fairchild process. 


—-AIR CHILO 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


FAIRCHILD TRANSISTORS 2N5128 e 2N5129 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTICS 


BV ces Collector to Emitter Breakdown Voltage 
BVc80 Collector to Base Breakdown Voltage 


Vero (sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) 


BV E86 Emitter to Base Breakdown Voltage 
Co Collector-Base Capacitance (f = 1.0 MHz) 


Vo-(sat) Pulsed Collector Saturation Voltage (Note 5) 
Voz(sat) Pulsed Collector Saturation Voltage (Note 5) 
V,-(sat) Pulsed Emitter Saturation Voltage (Note 5) 
loo Collector Cutoff Current 

lop K65 °C) Collector Cutoff Current 

Vee (on) Base to Emitter On Voltage (Note 5) 


MIN. MAX. UNITS TEST CONDITIONS 
15 Volts I, =10yA 
15 Volts Io = 10 nA 
12 Volts |. = 10 mA (pulsed) 
3.0 Volts 

pF 

Volts 

Volts I, = 500 mA 

Volts I,=150mA 

uA Vep = 10V 

uA Veg = 10V 

I. = 150 mA 


30 MHz AMPLIFIER TEST CIRCUIT 


SHIELD 


110-580 pF 


500 GENERATOR (05 
Pi = 400 mW 


T, - 4 Turns No. 20 Wire, 34” Dia. x 14” Long, Midtapped. 
L, and L, - 4 Turns No. 20 Wire, 42” Dia. x 14” Long. 


TURN-ON 
TEST CIRCUIT 


+25V 


300 ns 
16V 
0 To Sampling Scope 
Rise Time £1.0ns 
Pulse Source Input Z ~ 100k2 
Rise Time < 1.0ns 
Zin = 50 Q — = 


x 
t 
l 
Ly 
55-300 oF at 7260% 
RFC 
502 LOAD 
17-100 pF /|7-100pF 55-300 pF 
.O1LF 2209 OlLF 


Lo .01 oF 
CO) Poyt = 400 mW MIN. 


@ 


Variable Capacitors are Compression Mica. 


R, = 140 2, R, = 260 2 as seen by transistor. 


TURN-OFF 
TEST CIRCUIT 


*15V +25V 


TO SAMPLING SCOPE 
RISE TIME < 1.0ns 
INPUT Z * 100kKQ 


+31V 
OIF 5009 
0 


502 
PULSE SOURCE 


RISE TIME < 20ns = = = 
Zin = 502 


4-174 


HIGH GAIN......... G,, = 15 dB (TYP) AT 200 MHz 
HIGH POWER OUTPUT . . . P, = 40 mW (TYP) AT 500 MHz 

| P, = 7.0 mW (TYP) AT 930 MHz 
LOW NOISE...... . . » NF = 4.0 dB (TYP) AT 60 MHz 
e BREAKDOWN VOLTAGE . . . LV... = 12 V (MIN) 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Soldering Temperature (10 second time limit) 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Note 2) 
at 65°C Case Temperature (Note 2) 
at 25°C Ambient Temperature (Note 2) 
Maximum Voltages 


Vero Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 3) 
Veo Emitter to Base Voltage 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Ree DC Pulse Current Gain (Note 4) 
Vog(sat) Collector Saturation Voltage 
Vpe(sat) Base Saturation Voltage 
Ca, Collector-Base Capacitance 
Cu Collector-Base Capacitance 
logo Collector Cutoff Current 
lopo(65°C) Collector Cutoff Current 
fe High Frequency Current Gain (f = 100 MHz) 
| Available Power Gain (neutralized) (Note 5) 
(f = 200 MHz) 
NF Noise Figure (f = 60 MHz) 


Goo 


rc. Collector-Base Time Constant (f = 79.8 MHz) 
Vee(on) Base to Emitter On Voltage 

hee Small Signal Current Gain (f = 1.0 kHz) 
BVcn0 Collector to Base Breakdown Voltage 


Vege (sust) 


Emitter to Base Breakdown Voltage 
Power Output (f = 500 MHz) 
Power Output (f = 930 MHz) 


BV ig 
P 


_2N5130 


NPN LOW LEVEL RF AMPLIFIER 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 


Collector to Emitter Sustaining Voltage (Notes 3 and 4) 


—55°C to +125°C 
+125°C Maximum 
+-260°C Maximum 


0.5 Watt 
0.3 Watt 
0.2 Watt 


30 Volts 
12 Volts 
1.0 Volts 
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PHYSICAL DIMENSIONS 


Collector 
Lead No. 3 


Emitter 
Lead No. 1 


NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrically non-conductive material 


Vop = 10V 
I; = 1.0 mA 
I; = 1.0mA 
Veg = 10V 
Veg = OV 

Veg = 10V 
Veg = 10V 
Veg = 10V 
Vop = 10V 


Voz = 6.0V 


Vog = 10V 
Vop = 10V 
Vop = 10V 
Ic = 100 wA 
I, =0 
(pulsed) 
IL =0 
I. =10mA 
I. =10mA 


*Planar is a patented Fairchild process. 


RH-AIRCHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILP A AND INSTRUMENT CORPORATION 


FAIRCHILD TRANSISTOR 2N5130 


NEUTRALIZED 10.7 MHz I.F. TEST CIRCUIT 
lo=3.0mA Vo-=10V 


Typical Gain = 37 dB 


OUTPUT 


O O 
-20V +10V 


T, = 2.6 T Primary #£26 Nyclad 
10 T Secondary #26 Nyclad 


T, = 38 T Primary #36 Nyclad tapped at 25 T for Neut. 
2.5 Secondary ##26 Nyclad 


NEUTRALIZED 45 MHz I.F. TEST CIRCUIT 
Io=3.0mA Vo-=10V 
Typical Gain = 28 dB 


+10V 0 


OUTPUT 


INPUT 


O 
~20V 


T, =1.2T Primary #26 Nyclad 
4.5 T Secondary #26 Nyclad 


T, = 11 T Primary #26 Nyclad tapped at 4 T for Neut. 
1 T Secondary 


Miller #30-106 Core 


NEUTRALIZED 200 MHz POWER GAIN AMPLIFIER TEST CIRCUIT 


L, — 3.5 Turns No. 16 wire; 
5/16 Dia; 7/16 Long. 
Turns Ratio 4 to 2 

L, — 8.0 Turns No. 16 wire; 
1/8 Dia; 7/8 Long. 
Turns Ratio 8tol 


L, — 0.4-0.65 wh (adjustable core) 


NOTES: 


10.8 MHz TO 10.7 MHz CONVERSION GAIN TEST CIRCUIT 
IL=30mA VQy-=—10V 
Typical Gain = 25 dB 


OUTPUT 


108 MHz 
INPUT 
(SWEEP) 


O O 
~20V +10V 


T, =3T #16 tinned copper wire, tapped at 1 T 
T, = 2.5 T #16 tinned copper wire, tapped at 0.5 and 1 T 


T, = 10 T #26 Nyclad Primary 
1 T #26 Nyclad Secondary 


930 MHz OSCILLATOR TEST CIRCUIT 
Veo = 10V 


Typical Power Out = 7.0 mW 


[HRS as er 4 
I ! 
1 I 
(O} ! 

| 
- - I 
2-8 pF 2-8 pF 500 | 
I I 
fe cee ame coe nn —— | 

OOlpF 
2.2kQ © 
Cy Van = 2.2V 
001pF ' iL ; 
i Voc =10V 


C, and C, are feed-through capacitors. 
L, and L, are silver tubing with mutual coupling. 


This circuit is meant to be used with an attenuator and a filter. 
The collector supply is fed in through the attenuator. 


1000pF 
' VITRAMON ¢ 


INPUT 


TRANSISTOR 
IMPEDANCE UNDER 
=502 


TEST 


IMPEDANCE 
10002 sad ue 


~VeE 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/Watt (derating factor of 5.0 mW/°C); junction to ambient thermal 


resistance of 500°C/Watt (derating factor of 2.0 mW°/C). 


(3) Rating refers to a high-current point where collector to emitter voltage is lowest. 


(4) Pulse Conditions: length = 300 ws; duty cycle < 1%. 
(5) Forward gain (dB) + reverse gain (dB) < (—20 dB). See test circuit. 


OI ae oe — 2N5131_ 
a eed NPN GENERAL PURPOSE AMPLIFIER 


DIFFUSED SILICON PLANAR* TRANSISTORS 


© GAIN - -h,, = 30-500 AT 10 mA 
© BREAKDOWN VOLTAGE - - LV... = 15V (MIN) 


| | | PHYSICAL DIMENSIONS 
¢ FREQUENCY RESPONSE - - f; = 100 MHz (MIN) AT 10 mA | , In accordance with JEDEC (10-106) outline 


222 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures _ 
Storage Temperature —55°C to +125°C 


Operating Junction Temperature 125°C Maximum 
Soldering Temperature (10 second time limit) 260°C Maximum 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Note 2) 0.5 Watt 
at 25°C Ambient Temperature (Note 2) 0.2 Watt 
‘Maximum Voltages and Current 
Vso Collector to Base Voltage 20 Volts es Wa oe 
VeEo Collector to Emitter Voltage (Note 3) 15 Volts 
Vego Emitter to Base Voltage 3.0 Volts 


FLAT 


NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrically non-conductive material 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
SYMBOL CHARACTERISTICS — MIN. MAX. UNITS TEST CONDITIONS 


DC Pulse Current Gain (Note 4) 
High Frequency Current Gain (f = 100 MHz) 
Collector Saturation Voltage 
Base Saturation Voltage 
Collector Cutoff Current 
leno (65° C) Collector Cutoff Current 
» Gage Collector-Base Capacitance (f = 1.0MHz) 
Vor (sust) | Collector to Emitter Sustaining Voltage (Notes 3 and 4) 
BVcR9 Collector to Base Breakdown Voltage 
Emitter to Base Breakdown Voltage 
Small Signal Current Gain (f = 1.0 kHz) 


*Planar is a patented Fairchild process. 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/Watt (derating factor of o. 0 mW/°C); junction to ambient thermal 
resistance of 500°C/Watt (derating factor of 2.0 mW/°C). 

(3) Rating refers to a high-current point where collector to emitter voltage is lowest. 

(4) Pulse Conditions: length = 300 us; duty cycle = 1%. 


FAIRCHILD 


SEMICONDUCTOR 
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2N5132 
NPN AM/FM AMPLIFIER 


DIFFUSED SILICON PLANAR* TRANSISTOR 


HIGH GAIN - -A,, = 32 dB (TYP) @ 10.7 MHz 
Ag = 55 dB (TYP) @ 455 kHz 
HIGH CONVERSION GAIN - - G,, = 20 dB (TYP) 108 MHz to 10.7 MHz 
LOW NOISE - - NF = 4.0 dB (TYP) @ 1.0 MHz 
LOW CAPACITANCE - - C., = 3.5 pF (MAX) @ 10V 


PHYSICAL DIMENSIONS 
in accordance with JEDEC (TO-106) outline 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Operating Junction Temperature 125°C Maximum 
Storage Temperature —55°C to +125°C 
Lead Temperature (Soldering, 10 second time limit) 260°C Maximum 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Note 2) 0.5 Watt 
‘° . Emitter Collector 
at 25°C Ambient Temperature (Note 2) 0.2 Wait ‘ead No.1 Lead No. 3 
Maximum Voltages and Current 
Vero Collector to Base Voltage 20 Volts 
Vero Collector to Emitter Voltage (Note 3) 20 Volts 
Veso Emitter to Base Voltage 3.0 Volts 


NOTES: Ail dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrically non-conductive material 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTICS 


TEST CONDITIONS 


hee DC Pulse Current Gain (Note 4) 
logo Collector Cutoff Current 

logo (65 °C) Collector Cutoff Current 

C., Collector-Base Capacitance 

NF Spot Noise Figure (Note 5) 


Voz = 10V 
Veg = 10V 
Veg = 10V 
Voz = 10V 
Veep = 10V 
R, = 300 © 
Voz = 10V 
Voz = 10V 


Available Power Gain (neutralized) (f = 10.7 MHz) 
Available Power Gain (neutralized) (f = 455 kHz) 


Go Conversion Gain (f = 108 MHz to 10.7 MHz) 
r,/C. Collector-Base Time Constant (f = 80 MHz) 
BVoR0 Collector to Base Breakdown Voltage 

Veg (sust) Collector to Emitter Sustaining Voltage (Note 3) 
Emitter to Base Breakdown Voltage 

High Frequency Current Gain (f = 100 MHz) 
Low Frequency Current Gain (f = 1.0 kHz) 
Base Saturation Voltage (Note 5) 

Collector Saturation Voltage (Note 5) 

Base to Emitter On Voltage (Note 5) 


hie 

Voc (sat) 
Vor (sat) 
Vpe(on) 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/Watt (derating factor of 5.0 mW/°C); junction to ambient thermal 


resistance of 500°/Watt (derating factor of 2.0 mW/°C). 
(3) Rating refers to a high-current point where collector to emitter voltage is lowest. 
(4) Pulse Conditions: length = 300 us; duty cycle = 1%. 
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Volts 
Volts 
Volts 


I. = 10 mA (pulsed) 
|. = .01 mA 
Ic = 10mA 
lg =10mA 
I, =10mA 
Ic =10mA 
Ic =10mA 


I, = 0 

IL =0 

Vop = 15V 
Vop = 10V 
I, = 1.0 mA 
|, = 1.0 mA 
Vog = 10V 


*Planar is a patented Fairchild process. 


-AIR CHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


108 MHz TO 10. 7MH2 CONVERSION G GAIN TEST CIRCUIT ar a 10.7MHz NEUTRALIZED POWER GAIN TEST CIRCUIT 


k= = 1. 0 mA Vee = = 10v a oo Ie =7.0 mA Voce = 10V 
TYPICAL CONVERSION GAIN = : 20 dB TYPICAL GAIN = 32 dB 
: 7 MHz F 
| : Tz 500 OUTPUT 
| | | 1-10pF | 
500 INPUT 120pF | = : 
Y nF OT “4 INPUTS Us| ee ee opr l sag 
. i ey ourpur 
} 120pH = = 
“Vee On i = 
ADJUST FOR 7mA Io fs ae 2.4k0 Ole rh O1pF 
L.O. = 118.7 MHz . = 4 
512 46 J . + 
~Ver +10V 
a oe ADJUST FOR 7mA Ic 
T, 2.5 TURNS No.16 TINNED COPPER WIRE Tz MILLER COIL FORM : T) MILLER COIL FORM Tg MILLER COIL FORM 
"TAPPED 2 TURNS FROM GND. COIL DIA, > MILLER CORE No, 30-106 Beene ae sac ctiaucr EOcWIRE PAAR cio Tunes fone 
. EA at aak ie ee. PRIMARY... 10 TURNS No. 36 ENAMELED TAPPED VS TURNG FROM. GND. vceNeMeceD MIRE ee 
: 0. 

2 ‘TAPPED 3/4 TURN FROM GND. AND EMER ice No.28 ou NAMELED WIRE ( BIFILAR). _ 
we * ane nae. GND. COIL DIA. | . ENAMELED Wire (OVERWIND). 
NEUTRALIZED A.M. R.F. AMPLIFIER TEST CIRCUIT 455 kHz NEUTRALIZED A.M. |.F. AMPLIFIER TEST CIRCUIT 

Ic = 3.0 mA Ver = 10V Ic = 3.0 mA Ver = 10V 
TYPICAL GAIN = 46 dB | TYPICAL GAIN = 55 dB 


2002 


0 +10V 


O = O 
-8V : +10V 
ADJUST FOR 3mAIc 
. -20V 
T, 28 T No. 36 NYCLAD SECONDARY To 120 T No.40S.S. ENL. PRIMARY ADJUST FOR 3mAIc 
-" 6 T No. 28 NYCLAD PRIMARY 40 TNo.40 S.S. ENL. NEUT. SEC. 
MILLER No. 80-106 CORE 7-TNo.28 NYCLAD OUTPUT SEC., WAVE WOUND ~ 


BIFILAR WITH COLD END OF PRIMARY. 


T, 13 T PRIMARY No. 26 NYCLAD 
wre seeenenne No. 36 nvcL.ao| MILLER No.30-106 CORE 
m 
Tg MILLER MIN. I.F. TRANSFORMER No. 2032. 


1.6 MHz TO 455kHz AUTODYNE CONVERSION GAIN TEST CIRCUIT 
le = 2.0-3.0 mA Ver = 10V 


TYPICAL GAIN = 42 dB 


T, MILLER COIL FORM 


. ops euT MILLER SLUG No.30-106 CORE 
502 C6) ; PRIMARY...6 T No. 28 ENAMELED WIRE 
INPUT - ; SECONDARY...28 T No. 36 ENAMELED WIRE 
1.6 MHz F | pF To MILLER COIL FORM 
100pV T ) MILLER CORE No. 30-106 


4 TURNS No. 28 
ENAMELED WIRE 


11/2 TURNS No.28 
ENAMELED WIRE 

Tz MILLER No. 2032 455 kHz TRANSFORMER 
CENTER CORE ONLY 


60 TURNS No.36 ENAMELED WIRE 


O O 
~Veg ; x ; : +10V 
ADJUST FOR 3mA I¢ 
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2N5133 
NPN HIGH-GAIN, LOW-NOISE AMPLIFIER 


DIFFUSED SILICON PLANAR* TRANSISTOR 


e LOW NOISE - -NF = 1.5 dB (TYP) @ 1.0 kHz 
e HIGH GAIN - - h,, = 60 (MIN), 220 (TYP) @ 1.0 mA PHYSICAL DIMENSIONS 
hee = 50 (TYP) @ 50 vA In accordance with JEDEC (TO-106) outline 


Maas 


a 


e BREAKDOWN VOLTAGE -- LV... = 18 VOLTS (MIN) 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Operating Junction Temperature 125°C Maximum 
Storage Temperature —55°C to +125°C 
Lead Temperature (Soldering, 10 second time limit) 260°C Maximum 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Note 2) 0.5 Watt 
at 25°C Ambient Temperature (Note 2) 0.2 Watt 
Maximum Voltages and Current 
Voso Collector to Base Voltage 20 Volts 
Vero Collector to Emitter Voltage (Note 3) 18 Volts 
Veso Emitter to Base Voltage 3.0 Volts 


NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram Package 
is electrically non-conductive material 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
SYMBOL CHARACTERISTICS | | ; . MAX. TEST CONDITIONS 


DC Current Gain 220 1000 I, = 1.0 mA 
DC Current Gain 90 Ig = 50 vA 
High Frequency Current Gain (f = 20 MHz) i a Ic = 50 wA 
High Frequency Current Gain (f = 20 MHz) : 20 Ip = 1.0 mA 
Narrow Band Noise Figure (f = 1.0 kHz) 1.5 Ilo = 30uA 
PWR BW = 200 Hz 

Vo-(sat) Collector Saturation Voltage 0.4 | 

logo Collector Cutoff Current 50 

logo (65°C) Collector Cutoff Current 5.0 

Co Collector-Base Capacitance 9.0 

BVa86 Collector to Base Breakdown Voltage | 

Vero (sust) Collector to Emitter Sustaining Voltage (Notes 3 and 4) 

BV 36 Emitter to Base Breakdown Voltage 

Vee(on) tix. Base to Emitter On Voltage 

Small Signal Current Gain (f = 1.0 kHz) 


fe 


*Planar is a patented Fairchild process. 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. . 

(2) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/Watt (derating factor of 5.0 mW/°C); junction to ambient 
thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C). 

(3) Rating refers to a high-current point where collector to emitter voltage is lowest. — 

(4) Pulse Conditions: length = 300 us; duty cycle = 1%. 


FAIRCHILD 


SEMICONDUCTOR 
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— 2N5134 
NPN HIGH-SPEED SATURATED SWITCH 


‘DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 


e HIGH FREQUENCY CURRENT GAIN... f, = 400 MHz (MIN) PHYSICAL DIMENSIONS 


e LOW CAPACITANCE ........0.05 C., =4 pF (MAX) | i: | Sane 
e LOW CHARGE STORAGE TIME...... 7, = 18 ns (MAX) | ey ee 
© LOW Vo. (sat) ee eee eee 0.2 VOLT (MAX) AT 10 mA Si 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature | —55°C to +125°C 
Operating Junction Temperature — | 125°C Maximum 
Lead Temperature (Soldering, 10 second time limit) 260°C Maximum 
Maximum Power Dissipation : “= 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.5 Watt 
at 25°C Ambient Temperature 0.2 Watt 
Maximum Voltages and Current Emitter ! Collector 
Vero Collector to Base Voltage 20 Volts sak a fis bk 
Ves Collector to Emitter Voltage | 20 Volts 
Vero Collector to Emitter Voltage 10 Volts 
Vigo Emitter to Base Voltage 3.5 Volts 
le Collector Current (10 us Pulse) 500 mA | 
le DC Collector Current 100 mA NOTES: Alt dimensions in inches 


All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrically non-conductive material 


DC Pulse Current Gain (Note 5) | — Vop = 1.0V 
DC Pulse Current Gain (Note 5) | Vogp = 0.4V 


: DC Pulse Current Gain (Note 5) | : Voz = 1.0V 
Vag(sat) Base Saturation Voltage —0. I, =1.0mA 
Vee(sat) Base Saturation Voltage I,=33mA © 
Vae(sat) Base Saturation Voltage : | lz = 3.0 mA © 
Vap{Sat) Base Saturation Voltage | I; = 10 mA 
Vog(sat) Collector Saturation Voltage | E I, = 1.0 mA 
Vop(sat) Collector Saturation Voltage , |, = 3.3 mA 
Voz(sat) Collector Saturation Voltage |, = 3.0 mA 
Vo-(sat) (+65°C) Collector Saturation Voltage | I, = 1.0 mA 
Vop(sat) Collector Saturation Voltage : | I, = 10mA 

High Frequency Current Gain (f= 100 MHz) : : = | Voz = 10V 

Collector-Base Capacitance es = Veg = 5.0V 
logs Collector Reverse Current 0 . = Vag = 0 
logo (65 °C) Collector Cutoff Current Vog = 15V 
BV ces Collector to Emitter Breakdown Voltage — | Vee = 0 
BVo86 | Collector to Base Breakdown Voltage Io = 10 WA I. =0 
Vero (sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) Ic = 10 mA (pulsed) 1, = 0 
BV 86 Emitter to Base Breakdown Voltage Ic =0 I, = 10 wA 

Charge Storage Time Constant (Note 6) : | Io =1,, ~ 10 mA, 1,, ~ —10 mA 

Turn On Time (Note 6) O lo ~ 10 mA, Iz, ~ 3.3mA 
Turn Off Time (Note 6) | ‘ Ic ~ 10 mA, |,, ~ 3.3 mA, 
7 | Ip = —3.3 mA 


*Planar is a patented Fairchild process. 


SEMICONDUCTOR 
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~ FAIRCHILD TRANSISTOR 2N5134 


CHARGE STORAGE TIME MEASUREMENT CIRCUIT 


‘A’ 8902 0.1 1kQ 
Y 2 Vout 
0 0.1uF |) 500 
| Ving +6V 
V. 10% Pulse waveform 
0 5009 919 0 at point ‘A’ 
oo? (0 1 renee eeea eel —4Vv 
| 0.0023 nF | 
Pulse Generator : r 
0.0023 uF ut 
Vin Rise Time <1 ns 10% 
Source Impedance = 50 10uF 10uF te 
PW 2 300 ns +1 - jt 
Duty Cycle <2% “6 ie To Sampling Oscilloscope 
11 V 10V Input Impedance = 50Q 
~§ a= Rise Time < l ns 


ton — toes MEASUREMENT CIRCUIT 


2202 0.1uF 


10 % 


90 % 


0.0023 | 0.0023 
Veg =-3V uF uF 


Vin = +15.25V ot +12.0 V 
BB : 
Vin =-20.9V 


Pulse Generator 

Vin Rise Time <1 ns 
Source Impedance = 50Q 
PW 2 300 ns 

Duty Cycle <2% 


To Sampling Oscilloscope 
Input Impedance =.50Q 
Rise Time <1 ns 


CIRCUIT FOR MEASUREMENT OF PROPAGATION DELAY 


0+Vic 


510Q 


Pulse Generator L 
ty < 0.5 ns 


Z, = 50 8 STAGES . 
| eg Waveforms 1 and 2 Superimposed 
tatt _ 

tpd = ea S 

tod = Average Propagation per Transistor 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/Watt (derating factor of 5.0 mW/°C). Junction to ambient 
thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C). 


(4) Rating refers to a high-current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 
(6) See switching circuits for exact value of |., I,,, and I,.. 
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2N5135 
NPN HIGH GAIN AMPLIFIER 


ee SILICON PLANAR* TRANSISTOR 


: | PHYSICAL DIMENSIONS 
e HIGH GAIN - - hee = 400 (TYP) @ 10 mA in accordance with 
e BREAKDOWN VOLTAGE - - LV... = 25 VOLTS (MIN) _ | | peg eo arenes 
e FREQUENCY RESPONSE - - f, = 40 MHz (MIN) @ 30 mA MAX, 


325 pia. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


. Storage Temperature —55°C to +125°C 
Operating Junction Temperature +125°C Maximum 
Lead Temperature (Soldering, 10 second time limit) © +-260°C Maximum 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.8 Watt 
at 25°C Ambient Temperature (Notes 2 and 3) . 0.3 Watt 
Maximum Voltage and Current 
Voes Collector to Emitter Voltage | 30 Volts 
Vero Collector to Base Voltage | | 30 Volts 
Vero Collector to Emitter Voltage (Note 4) 25 Volts 
Veso Emitter to Base Voltage 4.0 Volts NOMEN oensione In nels 


Leads are gold-plated kovar 
Package is electrically Non- 
conductive material 
Package weight is 0.66 gram 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTICS : MAX. UNITS TEST CONDITIONS 


DC Pulse Current Gain (Note 5) 
DC Current Gain 
| Base-Emitter Voltage (Note 5) 
Vo (sat) Collector Saturation Voltage (Note 5) . 
Vpe(Sat) Base Saturation Voltage (Note 5) 
h,. High Frequency Current Gain (f = 20 MHz) 
Co. Collector-Base Capacitance 
| Collector Cutoff Current 
lopo(+65 °C) Collector Cutoff Current 
BVogs Collector to Emitter Breakdown Voltage 
BVick6 Collector to Base Breakdown Voltage 
Vero (sust) Collector Emitter Sustaining Voltage (Notes 4 and >): : | Io = = 10 mA (pulsed)’ 
BV-36 Emitter to Base Breakdown Voltage Ip =0 
Vor __ Base to Emitter Voltage (Note 5) O- I. = 100 mA 


*Planar is a patented Fairchild process. 
NOTES: 


(1) These ratings are limiting values above which the seiviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum temperature of 125°C and junction to case thermal resistance of 125°C/Watt (derating factor of 8.0 mW/°C); junction to ambient thermal re- 
sistance of 333°C/Watt (derating factor of 3.0 mW/°C). . 

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. ° 

(5) Pulse Conditions: length = 300 us; duty cycle << 1%. 
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2N5136 ¢ 2N5137 
NPN GENERAL PURPOSE AMPLIFIERS 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


© Loco -- 20 VOLTS (MIN) 


e he, -- 20-400 AT 150 mA PHYSICAL DIMENSIONS 
© V.,(sat) - - 0.25 VOLT (MAX) AT 150 mA JEDEC (TO-105) outline 


MAX, 
.325 DIA. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperature 


Storage Temperature —55°C to +125°C 

Operating Junction Temperature +125°C 

Lead Temperature (Soldering, 10 second time limit) +260°C 
Maximum Power Dissipation (Notes 2 and 3) 2N5136 2N5137 
Total Dissipation at 25°C Case Temperature 0.8 Watt 0.6 Watt 

at 25°C Ambient Temperature 0.3 Watt 0.22 Watt 

Maximum Voltages and Current 2N5136 2N5137 
Vero Collector to Base Voltage 30 Volts 30 Volts 
Vero Collector to Emitter Voltage (Note 4) . 20 Volts 20 Volts 
VeBo - Emitter to Base Voltage 3.0 Volts 3.0 Volts 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Package is electrically Non- 
conductive material 
Package weight is 0.66 gram 


SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 


| 2N5136 
| | Wee DC Pulse Current Gain (Note 5) 20 100 400 IL =150mA VQ.=1.0V 
Od Ree DC Pulse Current Gain (Note 5) 20 Io =30mA VQ-=1.0V 
Vog(sat) Pulsed Collector Saturation Voltage (Note 5) _ 0.10 0.25 I, = 150 mA 1, = 15 mA PHYSICAL DIMENSIONS 
Va-(sat) Pulsed Base Saturation Voltage (Note 5) 085 1.1 Io =150mA 1, =15mA a 
High Frequency Current Gain (f = 20 MHz) 2.0 20 Vop = 5.0V 
Collector-Base Capacitance 16 35 = Vopg = 10V 
Emitter Base Capacitance 63 85 | = Veg = 0.5V 
CBO Collector Cutoff Current 3 Veg = 20 V 
logo(65°C) Collector Cutoff Current 10 Veg = 20V 
lepo Emitter Cutoff Current Veg = 2.0 V 
BVcs0 Collector to Base Breakdown Voltage I. =0 
Voe(sust) Collector to Emitter Sustaining Voltage I, = 0 
(Notes 4 and 5) (pulsed) 
BVeR6 Emitter to Base Breakdown Voltage lis Io =0 I. = 10 yA 
Vpe(on) Base to Emitter On Voltage (Note 5) Io = 150mA Vo-=1.0V 
Emitter 4 Collector 
Lead No. 1——~ Q Lead No. 3 
NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 167°C/Watt (derating ELAT 
factor of 6.0 mW/°C); junction to ambient thermal resistance of 455°C/Watt (derating factor of 2.2 mW/°C) for 2N5137 and 
a junction to case thermal resistance of 125°C/Watt (derating factor of 8.0 mW/°C); junction to ambient thermal resistance NOTES: -Ail'dimensioneininenes 
of 333°C/Watt (derating factor of 3.0 mW/°C) for 2N5136. Ail leads electrically isolated from case 


Package weight is 0.31 gram. Package 
is electrically non-conductive material 


2N5137 


(4) This rating refers to a high current point where collector to emitter voltage is lowest. 


(5) Pulse Conditions: length = 300 ws; duty cycle = 1%. 


*Planar is a patented Fairchild process. 


EAIRCHILD 


SEMICONDUCTOR 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


4-184 


e LOW NOISE FIGURE... . 0.7 dB (TYP) AT f = 1 kHz 


HIGH CURRENT GAIN... 
HIGH BREAKDOWN..... 
EXCELLENT BETA LINEARITY FROM 1 vA TO 50 mA 


LVceo = 30 V (MIN) 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 
Storage Temperatures 


DIFFUSED SILICON PLANAR* 


2N5138 


PNP LOW-LEVEL AMPLIFIER 


—55° to +125°C 


~ TRANSISTOR 


PHYSICAL DIMENSIONS 
In accordance with JEDEC (10-106) outline | 


Operating Junction Temperatures +125°C 

Lead Temperature (Soldering, 10 second time limit) +-260°C 
Maximum Power Dissipation (Notes 2 and 3) 

Total Dissipation at 25°C Case Temperature 0.5 Watt Emitter Collector 

at 25°C Ambient Temperature 0.2 Watt aia ere 

Maximum Voltages and Current 

Vero Collector to Base Voltage —30 Volts 

Vero Collector to Emitter Voltage —30 Volts FLAT 

VeBo Emitter to Base Voltage —5.0 Volts NOTES: All dimensions in inches 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL | 


hee 
BVcg0 


Vero (sust) 
BV E50 
lego 


logo (65°C) 
Veg (sat) 


Vae(sat) 
Vae(on) 


CHARACTERISTICS 


| ‘Narrow Band Noise Figure (f = 1.0 kHz) (Note 6) 
Wide Band Noise Figure (Note 7) 
_ Narrow Band Noise Figure (f = 1.0 kHz) (Note 8) 


DC Current Gain | 


DC Current Gain 


DC Pulse Current Gain (Note 5) 

Collector to Base Breakdown Voltage _ | 
Collector to Emitter Sustaining Voltage (Notes 4 and 5) 
Emitter to Base Breakdown Voltage 

Collector Cutoff Current 

Collector Cutoff Current 

Pulsed Collector Saturation Voltage (Note 5) 

Pulsed Base Saturation Voltage (Note 5) | 
Pulsed Base to Emitter ‘On’ Voltage (Note 5) 

Small Signal Current Gain (f = 1.0 kHz) 

High Frequency Current Gain (f = 20 MHz) 

Collector to Base Capacitance 

Emitter to Base Capacitance 


2N5138 
TYP. 


All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrically non-conductive material 


TEST CONDITIONS 
lo =20uA Vg = —5.0V 
lk=20vA 8 =6VGe = —5.0V 
lo = 250 vA Vop = —5.0 V 
Io = 100 uA Veg = —10V 
I, =1.0mA— Vog = —10V 
Io = 10 mA Vog = —10V 
I, = 100 uA =O 
I, = 10 mA (pulsed) 1, =0 | 
I. =0 Ie = 100 pA 
|. = Vog = —20V 
|. =0 _ Vog = —20V 


I, = 10mA 
I, = 10mA 
I, = 10 mA 


Io = 1.0 mA 


Ie = 0.5 mA 
I. =0 


|, =0.5 mA 

I, = 0.5 mA 

Vop = —10V 
Vee = —10V 
Vop = —9.0V 
Veg = —5.0V 
Vig = —0.5V 


*Planar is a patented Fairchild process. 


SEMICONDUCTOR 
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FAIRCHILD TRANSISTOR 2N5138 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low-duty cycle operations. 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal! resistance of 200°C/Watt (derating factor of 5.0 mW/°C); junction to ambient thermal 
resistance of 500°C/Watt (derating factor of 2.0 mW/°C). 

(4) This rating refers to a high-current point where collector to emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 ws; duty cycle = 1%. 

(6) Rs = 10 kQ, Power Bandwidth of 150 Hz. 

(7) Rs = 10 kQ, Power Bandwidth of 15.7 kHz with 3.0 dB points at 10 Hz and 10 kHz. 

(8) Rs = 1.0 kQ, Power Bandwidth of 150 Hz. 
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—2N5139 
PNP HIGH. SPEED SWITCH AND RF AMPLIFIER 


DIFFUSED SILICON PLANAR® EPITAXIAL TRANSISTOR 


HIGH BETA....... ri = 150 (TYP) AT 10 mA | PHYSICAL DIMENSIONS 


24 In accordance with JEDEC (T0-106) outline 
e HIGH FREQUENCY . f; = 500 MHz (TYP) AT 10 mA 

© LOW CAPACITANCE . ce ch = 2.2 pF (TYP) 

e HIGH VOLTAGE..... LVcco = 20 VOLTS (MIN) 


ABSOLUTE MAXIMUM RATINGS: (Note 1) 
Maximum Temperatures 


Storage Temperature —55°C to +125°C 

Operating Junction Temperature ++125°C Maximum 

Lead Temperature (Soldering, 10 second time limit) , +260°C Maximum 
Maximum Power Dissipation (Notes 2 and 3) 

Total Dissipation at 25°C Case Temperature 0.5 Watt Emitter Collector 

at 25°C Ambient Temperature 0.2 Watt peau reernese 

Maximum Voltages and Current 

Vero Collector to Base Voltage — 20 Volts 

VeEo Collector to Emitter Voltage (Note 4) —20 Volts - 

Veso Emitter to Base Voltage —5.0 Volts © 

le Pa Collector Current 100 mA NOTES: Alt dimensions in inches 


All leads electrically isolated from case 
Package weight isO.321 gram Package 
is electrically non-conductive material 


ELECTRICAL eee (25°C Free Air Temperature unless otherwise noted) 
SYMBOL % CHARACTERISTICS ; : TEST CONDITIONS 


DC Current Gain 
— DC Current Gain 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 
Vog(sat) —— Collector Saturation Voltage 
Vog(sat) Pulsed Collector Saturation Voltage (Note 5) 
Vog(sat) Pulsed Collector Saturation Voltage (Note 5) 
Vpr(Sat) Pulsed Base Saturation Voltage (Note 5) 
Vp- (sat) Pulsed Base Saturation Voltage (Note 5) 

Turn On Time (Note 6) 

Turn Off Time (Note 6) 


High Frequency Current Gain (f = 100 MHz) 


Additional Electrical Characteristics on page 2 é *Planar is a patented Fairchild process. 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 125°C and junction to casé thermal resistance of 200°C/Watt (derating factor of 5.0 mW/°C); junction to ambient thermal 
resistance of 500° C/Watt. (derating factor of 2.0 mW/°C). 

(4) Rating refers to a high- current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 

(6) See switching circuit for exact values of Ic, Ie, and Iz. 
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| FAIRCHILD TRANSISTOR 2N5139 | 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
SYMBOL CHARACTERISTICS TYP. MAX. UNITS TEST CONDITIONS 


Vero (sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) —20 | Volts I, = 10 mA (pulsed) I, = 0 
BVog5 Collector to Base Breakdown Voltage —20 Volts l= 
BV cogs Collector to Emitter Breakdown Vu!tage —20 Volts Vee = 0 


BV e386 Emitter to Base Breakdown Voltage —5.0 Volts = I- = 100 wA 
legs Collector Reverse Current nA = Vee = 0 
logs(+65°C) Collector Reverse Current a Vee = 0 

ae Collector to Base Capacitance Vog=—10V 
Ca, Emitter to Base Capacitance Vig = —O0.5V 


SWITCHING TIME TEST CIRCUIT 


VBp = t3.0V Vcc =-10V 


TO SAMPLING SCOPE 
INPUT 2=100k2 
ty < 1.0 ns 


-B.3V 
PULSE SOURCE 
Zin = 900 
PW=500ns 
tr, t¢< 1.0ns 
Vin 278.3 
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~2N5140 
PNP ULTRA HIGH-SPEED SWITCH 


SILICON PLANAR* ~— EPITAXIAL TRANSISTOR | 


PHYSICAL DIMENSIONS 
e ULTRA HIGH SPEED....... t,, = 20 ns (MAX) AT I, ~ 10 mA ee ore 
te = 20 ns (MAX) AT I, ~ 10 mA . 
~e LOW SATURATION VOLTAGE . . . Vo_(sat) = —0.2 V (MAX) AT I, = 10 mA 
e LOW CAPACITANCE ....... C.,, = 5.0 pF (MAX) 
e LOW LEAKAGE .......... logs = 50 nA (MAX) 


- 016 
ABSOLUTE MAXIMUM RATINGS (Note 1) | 


Maximum Temperatures | ; 
Storage Temperature —55°C to +125°C 


| | | .500 MIN. 
3 LEADS 
tooe DDG 1 


Operating Junction Temperature 4+-125°C Maximum 
Lead Temperature (Soldering, 10 second time limit) -+260°C Maximum 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.5 Watt 
at 25°C Free Air Temperature (Notes 2 and 3) 0.2 Watt 
Been eee ac : NOTES: longs electrically iscated from case 
Veso Collector to Base Voltage —5.6 Voits Package weight is 0.31 gram Package 
Vets Collector to Emitter Voltage (Note 4) | —5.0 Volts re ora pea eer 
Vego Emitter to Base Voltage | — 4.0 Volts 
le Collector Current SS | 50 mA 
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
| SYMBOL CHARACTERISTICS UNITS TEST CONDITIONS 
to _ Turn On Time (Note 6, Fig. 1) 10 202 sons Io ~ 10mA Ih, ~~ 1.0 mA 
tore Turn Off Time (Note 6, Fig. 1) 13 20 ns I, ~ 10 mA Ip, ~ 1.0 mA 
; : 2 Ip. =~ 1.0 mA 
| % Charge Storage Time (Note 6,Fig. 2) | 15 ns lo 10 mA In, 10 mA | 
Ree DC Pulse Current Gain (Note 5) 20 30 140 I, = 10 mA —Vop = —1.0V 
hee DC Pulse Current Gain (Note 5) 30 Ic = 1.0 mA Vor = —0.5V 
hee ‘DC Pulse Current Gain (Note 5) 70 Ip = 50 mA Vor = —1.0V 
hee High Frequency Current Gain (f = 100 MHz) 4.0 10 Ik =10mA Vogp = —9.0V 
Co Collector to Base Capacitance | 2.0 5.0 pF Veg = 9.0 V |, =0 
Cor Emitter to Base Capacitance 2.5 5.0 pF I= Vig = —0.5V 
Vee(sat) Pulsed Base Saturation Voltage (Note 5) —0.88 —1.20 Volts I, = 10 mA 1, = 1.0 mA 
Vog (sat) Pulsed Collector Saturation Voltage (Note 5) —0.08 —0.2 Volts I, = 10 mA. I, = 1.0 mA 


Vog(sat) Pulsed Collector Saturation Voltage (Note 5) —0.20  —0.75 Volts I,=SO0mA  [,=5.0mA 


*Planar is a patented Fairchild process. 
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7 FAIRCHILD TRANSISTOR 2N5140 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTICS ; MAX. UNITS TEST CONDITIONS 


logs Collector Reverse Current Vee = —3.0V 
logs(+65°C) Collector Reverse Current Vop = —3.0V 


Vero (sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) —5.0 I, = 10 mA 
BV e865 Emitter to Base Breakdown Voltage —4.0 IL =0 

BV orgs Collector to Emitter Breakdown Voltage —5.0 Ic = 100 wA 
BVcR6 Collector to Base Breakdown Voltage —5.0 Ic = 100 wA 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/Watt (derating factor of 5.0 mW/°C); junction to ambient 
thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C). 

(4) This rating refers to a high-current point where collector to emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 

(6) See switching circuit for exact values of Ic, Is: and Isz2. 


Fig. 1 
TURN ON AND TURN OFF TEST CIRCUIT 


VBB . Vec = -1.5V 


TO SAMPLING SCOPE 


: Zin 2 100k2 
VIN tr<1.0ns 
P.W.=240ns 
Zin = 90 
tp < 1.0ns 510 

ton OFF. 
Vep = GROUND Vgp=78.0V 
Vin = -5.8V Vin = +9.8V 


Ic ~10mA, 1B] ~1.0mA, [p2~ -1.0mA 


Fig. 2 
CHARGE STORAGE TIME TEST CIRCUIT 


Vep =-10V Vcc = -3.0V 


TO SAMPLING SCOPE 


Zin 2 100k2 
Vin = +9.0V JS Le tr< 1.0ns 
P.W. = 240ns 

Zin = 502 

ty $1.0ns 


Ic = 10mA, tpi ~10mA, Igo ~-10mA 
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—  QN5T4I 
‘PNP HIGH-SPEED SWITCH 


_ DIFFUSED SILICON PLANAR* — EPITAXIAL TRANSISTOR 


e FAST SWITCHING TIME..... tn = 90 ns (MAX) 
. to = = 150 ns (MAX) | PHYSICAL DIMENSIONS 
e LOW CAPACITANCE ..... Pr c ee 8 pF (MAX) In accordance with JEDEC (TO-106) outline 
| C.,, = 7 pF (MAX) 
e HIGH FREQUENCY ........ f; = 300 MHz (MIN) 


e LOW SATURATION VOLTAGE... Vee(sat) = 0.2 V (MAX) 


ABSOLUTE MAXIMUM RATINGS (Note 1) ) i | alee 

Maximum Temperatures oe | | oie. | | | | 
Storage Temperature : —55°C to +125°C . 016 
Operating Junction Temperature | +125°C , 
Lead Temperature (Soldering, 10 second time limit) +-260°C 

Maximum Power Dissipation (Notes 2 and 3) Saas | eeitacias 
Total Dissipation at 25° C Case Temperature 0.5 Watt Lead No. 1 , Lead No. 3 

| at 25°C Ambient Temperature 0.2 Watt 

Maximum Voltages and Current 
Vogo Collector to Base Voltage —6.0 Volts 
VcEo Collector to Emitter Voltage (Note 4) —6.0 Volts ina 
Vigo Emitter to Base Voltage —6.0 Volts NOTES: Ali dimensions in inches 
Vees Collector to Emitter Voltage —4.0 Volts paclage Sion 0d) came cOGes 
Io Collector Current ~ an 100 mA tsrelechiicallyDoncOnduckive marettal 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL 


Vo-(sat) 
Vog(sat) 
Vop(sat) 


CHARACTERISTICS 


Pulsed Collector-Emitter Saturation (Note 5) 
Pulsed Collector-Emitter Saturation (Note 5) 
Pulsed Collector-Emitter Saturation (Note 5) 


MAX. 


UNITS TEST CONDITIONS 


I, =10mA I, = 1.0 mA 
I, = 30 mA |, = 3.0 mA 
Ik =100mA = =1,=10mA 


High Frequency Current Gain (f = 100 ee I, = 20 mA Vop = —5.0 V 
Collector to Base Capacitance . ; I; = 0 Vog = —5.0V 
Emitter to Base Capacitance IL =0 Veg = —0.5 V 
Collector Reverse Current Vop=—4.0V Vip =0 

Collector Reverse Current Vep = —4.0V Vip=0 

Turn On Time (Note 6, Figure 1) I, ~ 30 mA I,, ~ 3.0 mA 

Turn Off Time (Note 6, Figure 1) I, ~ 30 mA I,, =~ 3.0 mA 

I. ~ —3.0 mA 
I,, ~~ 3.0 mA 

I,, =~ 3.0 mA 

I ad 52 ~~ 3.0 mA 
Ip, ~ |p, ~ 3.0 mA 


Delay Time (Note 6, Figure 1) 
Rise Time (Note 6, Figure 1) 
Storage Time (Note 6, Figure 1) 
Fall Time (Note 6, Figure 1) 


Io ~ 30 mA 
Io ~ 30 mA 
Io ~ 30 mA 
Io ~ 30 mA 


*Planar is a patented Fairchild process. 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/watt (derating factor of 5.0 mW/°C); junction to ambient thermal 
resistance of 500°C/watt (derating factor of 2.0 mW/°C). “ 

(4) This rating refers to a high-current point where collector to emitter voltage is lowest. 

(5) Pulse Conditions: length = 200 us; duty cycle=1%. 

(6) See switching circuits for exact values of Ic, Is:, and Isz. 
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FAIRCHILD TRANSISTOR 2N5141 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) | 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS. 


Vpg(sat) Pulsed Base-Emitter Saturation Voltage Volts I, =10mA I, = 1.0 mA 
Vae(sat) Pulsed Base-Emitter Saturation Voltage : Volts I. =30 mA I, = 3.0 mA 
Vae(Sat) Pulsed Base-Emitter Saturation Voltage Volts I, = 100 mA |, =10mA 
Veeo(sust) Collector-Emitter Sustaining Voltage (Notes 4 and 5) Volts I, = 10 mA (pulsed) 1, = 0 
BVa86 Collector-Base Breakdown Voltage ; Volts lo = 100 yA I. =0 
BV e236 Emitter-Base Breakdown Voltage Volts l_ = 100 wA IL=0 
DC Pulse Current Gain Ip = 1.0 mA Veg = —2.0V 
DC Pulse Current Gain (Note 5) I, = 10mA Vop = —2.0V 
Hee DC Pulse Current Gain (Note 5) Ic = 30 mA Veg = —2.0V 
hee DC Pulse Current Gain (Note 5) I, = 100 mA Vop = —5.0V 


SWITCHING TIME TEST CIRCUIT 
( Figure 1) 


- TO SAMPLING OSCILLOSCOPE 


| | ty £1.0ns 
Zin=lOMQ © 

PW= 400ns 

tr < 1.0ns 


Zin = 900 


tgp troton “BB = GROUNDED Vin =-6.8V 
ts, testoff:VBB=-9-8V Vin = 11.65V 
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—2N5142 + 2N5143 
PNP HIGH-CURRENT SWITCHES 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


- ULTRA- LOW COST PNP TRANSISTOR | | | | = _ PHYSICAL DIMENSIONS 


e 

o BETA 2... 2c ee ee ee © Mp = 30 (MIN) AT 50 mA | ae JEDEC (10-105) outline 
ge = 15 (MIN) AT 300 mA Tapp MAK 

» LOW SATURATION VOLTAGE . . . V,.<(sat) = — 0.08 V (TYP) AT 50 mA | “FS 
- Vee(sat) = — 0.50 V (TYP) AT 300 mA Jen ah 

o FAST SWITCHING. ....... . t,,, = 30 ns (TYP) AT 300 mA MAX. 

t.¢¢ = 65 ns (TYP) AT 300 mA | ; t 
e BREAKDOWN VOLTAGE... ... Loco =—20 VOLTS (MIN) AT 10 mA | | 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature " —55°C to +125°C 
Operating Junction Temperature +125°C Maximum 
Lead Temperature (Soldering, 10 second time limit) +260°C Maximum 
Maximum Power Dissipation (Notes 2 and 3) 2N5142 2N5143 
Total Dissipation at 25°C Case Temperature 0.7 Watt 0.5 Watt 
at 25°C Free Air Temperature 0.3 Watt 0.2 Watt ni Atanas eee 
Maximum Voltages and Current Pchoge electrical Nor 
Vero Collector to Base Voltage —20 Volts Package weight is 0.66 gram 
Vero Collector to Emitter Voltage (Note 4) ) —20 Volts 2N5142 
Vepo Emitter to Base Voltage | —4.0 Volts 
. . . PHYSICAL DIMENSIONS 
le Collector Current . Sonim In accordance with JEDEC (TO-106) outline 
| 222 
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 192 


SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 


DC Pulse Current Gain (Note 5) Io =50mA VQ, = —1.0V 
DC Pulse Current Gain (Note 5) I, =300 mA Vo, = —1.0V 
High Frequency Current Gain (f = 100 MHz) : 9. Io =50mA Vop=—3.0V 
Collector to Base Capacitance ; 10 pF I,=0 Vop = —10V 
Emitter to Base Capacitance 30 pF I, =0 Veg = —0.5V 


3 LEADS 
019 
O18 on, 


*Planar is a patented Fairchild process. eave | Collector 


Lead No. 1 Lead No. 3 


FLAT 


NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrically non-conductive material 


NOTES: 2N5143 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 143°C/Watt (derating factor of 7.0 mW/°C) for the 2N5142; and 200°C/ 
Watt (derating factor of 5.0 mW/°C) for the 2N5143, junction to ambient thermal resistance of 333°C/Watt (derating factor of 3.0 mW/°C) for the 2N5142 ; and 500°C/Watt 

(derating factor of 5.0 mW/°C) for the 2N5143. 
(4) Rating refers to a high-current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 ws; duty cycle 1%. 
(6) See switching circuit for exact values of Ic, Ii, and Iz. 
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| oe FAIRCHILD TRANSISTORS 2N5142 + 2N5143 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
SYMBOL CHARACTERISTICS : TYP. MAX. UNITS TEST CONDITIONS 


Vor(sat) Collector Saturation Voltage (Pulsed, Note 5) —0.08 —0.5 Volts I,.=50mA I, = 2.5 mA 
Voe(sat) Collector Saturation Voltage (Pulsed, Note 5) —0.5 —2.0 Volts Ic = 300 mA I, = 30 mA 

Veeo(sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) Volts Ic = 10 mA (pulsed) |, = 0 

Va (sat) Base Saturation Voltage (Pulsed, Note 5) —0.9 —1.5 Volts I.=50mA I, = 2.5 mA 
Vpe(sat) Base Saturation Voltage (Pulsed, Note 5) —2.5 Volts I, =300mA I, =30mA 

BVe36 Emitter to Base Breakdown Voltage Volts I,=0 I- = 100 vA 
BVcR6 Collector to Base Breakdown Voltage Volts I. =100yHA I =0 

t Turn On Time (Note 6) ns I. = 300 mA | Iz, ~ 30 mA 


on 


tore Turn Off Time (Note 6) ns Ic = 300 mA, I,, ~ 30 mA, I,, ~ —30 mA 
lees Collector Reverse Current nA Vop = —12V Vee = 0 
lees Collector Reverse Current (+65°C) : vA Vop = —12V Vee = 0 


TURN ON AND TURN OFF TEST CIRCUIT 


+3.1V — =10V 


PULSE GENERATOR | TO SAMPLING OSCILLOSCOPE 
tr<1.0ns 


~] Zz | Zjy20.1m0 


Vin = 79.0V 
tr, t¢<15ns 
PW=0.5ys 
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© 


HIGH BETA 


FAST SWITCHING ........ 


LOW SATURATION VOLTAGE . . 
HIGH FREQUENCY ........ f, = 250 MHz (TYP) AT 50 mA 


— 2N5242 - 2N5243 
PNP. HIGH. CURRENT SWITCHES 


DIFFUSED SILICON PLANAR* 


ton = 25 ns (TYP) AT 500 mA — 
tog = 65 ns (TYP) AT 500 mA 
» Veejsat) = 0-75 V (MAX) AT 1.0 A 


ee he, = 25 - 100 AT 500 mA 
hee = 50 (TYP) AT 1.0A 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature 


—55°C to +125°C 


- EPITAXIAL TRANSISTORS 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-105) outline 


Operating Junction Temperature +125°C 
Lead Temperature (soldering, 10 second time limit) -+-260°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 4.0 Watts 
| at 25°C Ambient Temperature 0.5 Watt 
Maximum Voltages and Current © 2N5242 2N5243 
Vepo Collector to Base Voltage —20 Volts —30 Volts 
Ves Collector to Emitter Voltage — 20 Volts _—30 Volts 
VeEeo Collector to Emitter Voltage (Note 4) — 20 Volts —30 Volts NOTES: AN dimensions in inches 
Vege Emitter to Base Voltage — —5.0 Volts —5.0 Volts oe eee 
le Collector Current 1.0 Amp 1.0 Amp Picnic cain oeauk 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N5242 
MIN. TYP. 


2N5243 


MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 


I.=10mA 1,=0 
I, = 500mA 1, = 50mA 
lo =1.0A  1,=100mA 
Io =500mMA Vo. =—1.0V 
p= 100A Vy=—5.0V 
Io ~500mA 1,, ~ 50 mA 
I~ 500mA 1,,~ 50 mA 
Ip ~~ —5O mA 
Veg = —10V 
Voz = —10V 


SYMBOL CHARACTERISTICS 


Collector to Emitter Sustaining Voltage (Notes 4 and 5) —20 —30 

Vee(sat) Pulsed Collector Saturation Voltage (Note 5) —0,22 —0.38 —0.24 —0.38 
Vee {sat} Pulsed Collector Saturation Voltage (Note 5) —0.33 —0.75 —0.33 —0.75 
DC Pulse Current Gain (Note 5) 25 50 100 25 45 100 
DC Pulse Current Gain (Note 5) 25 50 25 45 

Turn On Time (Note 6) 25 40 25 40 
Turn Off Time (Note 6) 65 90 65 90 


VeEo (sus) 


Collector to Base Capacitance _ 20-35 18 35 | = 0 
High Frequency Current Gain (f = 100 MHz) : 2.5 2.3 I, = 50 mA 


*Planar is a patented Fairchild process. 


NOTES: . 

(1) These ratings are limiting values above which the ‘serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 25°C/Watt (derating factor of 40 mW/°C); junction to ambient thermal 
resistance of 200°C/Watt (derating factor of 5.0 mW/°C). 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 

(6) See switching circuit for exact values of Ic, Ib: and Is2. 
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FAIRCHILD TRANSISTORS 2N5242 + 2N5243 4 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL 


Voe;sat) 


Vee(sat) 
Vec(sat) 
BE(sat) 


CHARACTERISTICS 


Collector to Base Breakdown Voltage 
Collector to Emitter Breakdown Voltage 
Emitter to Base Breakdown Voltage 

DC Pulse Current Gain (Note-5) 

Pulsed Collector Saturation Voltage (Note 5) 
Pulsed Base Saturation Voltage (Note 5) 
Pulsed Base Saturation Voltage (Note 5) 
Pulsed Base Saturation Voltage (Note 5) 


15 


MIN. 


2N5242 


TYP. MAX. 


—20 
—20 
—5.0 


45 
—0.1 —0.2 
—0.8 —1.0 


—1.2 —1.75 


2N5243 


MIN. TYP. 


—30 
—30 


MAX. 


— —9.0 


15 40 
—0.12 —0.2 


—0.8 —1.0 


—0.9 —1.02 —14 —0.9 —1.02 —14 


—1.2 —1.75 


UNITS TEST CONDITIONS 


I. =0 

Vee = 0 

I, = 100 uA 
Vep = —1.0V 
I, = 10mA 

I, =10mA 

I, = 50 mA 

I, = 100 mA 


Collector Reverse Current 6.0 100 
Collector Reverse Current 
Collector Reverse Current 
Collector Reverse Current 


Emitter to Base Capacitance 


Vee = 0 
Vee = 0 
Vae = 0 
Vee = 0 
Veep = 0.5V 


les 
oes 
Ie<(65°C) 
Ioeg(65°C) 


Cop 


8.0 100 Vor = —20V 


lL=0 


0.1 1.0 


80 


TYPICAL ELECTRICAL CHARACTERISTICS 


2N5242 
COLLECTOR CHARACTERISTICS* 


2N5243 


ene CHARACTERISTICS* COLLECTOR CHARACTERISTICS* : ede CHARACTERISTICS* 


TM Le ZiZ_J AM 
| eo a a dl TAT : VN 
“BEA IEE LT = “17, eA : u OA sae 
: 7 ft = WASEU LI s : 2740 oa 
: San i a b= FCO : : VAN aaa 
S AE ltt TTT) 8 E 
4a al ‘ i 
6% | : 
ae ami 
0 -10 -20 -30 -40 -50 0 10 7 -40 50 0 -10 ~20 -30 ~40 ~50 


Veg 7 COLLECTOR TO EMITTER VOLTAGE - VOLTS 


Voce — COLLECTOR-EMITTER VOLTAGE —VOLTS 


Veg ~ COLLECTOR TO EMITTER VOLTAGE - VOLTS Veg 7 COLLECTOR TO EMITTER VOLTAGE - VOLTS | 


2N5242 « 2N5243 


COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* BASE CHARACTERISTICS* 


BASE CHARACTERISTICS* 


Ie ~ COLLECTOR CURRENT - mA 


DEEZ] alee = || 
VERE Seen | oc LLL ieee 
eer ry OO etal PT ectiee T 
Zor aee ne SeGEe) Snes coe 
rset) CC ies 1 rr 
Aer Zeeniagrets iesatl ites. it 

3 3 . 1p 7-10 mA 7 a Ig=-lOmA | 
: coe 8 OCC 2 eo 
OS 


VBE 7 BASE TO EMITTER VOLTAGE -VOLTS 


ye COLLECTOR TO EMITTER VOLTAGE - VOLTS Vee - BASE TO EMITTER VOLTAGE - VOLTS 


Veg 7 COLLECTOR TO EMITTER VOLTAGE - VOLTS 


*Single family characteristics on Transistor Curve Tracer 
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FAIRCHILD TRANSISTORS 2N5242 - 2N5243 


TYPICAL ELECTRICAL CHARACTERISTICS 


DC PULSE CURRENT GAIN COLLECTOR SATURATION VOLTAGE | BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT VERSUS COLLECTOR CURRENT VERSUS COLLECTOR CURRENT 


hee - DC PULSE CURRENT GAIN 
Vegtsat) ~ COLLECTOR SATURATION VOLTAGE - VOLTS 
Vpe(sat) - BASE SATURATION VOLTAGE - VOLTS 


Ig COLLECTOR CURRENT - mA | I¢.> COMLECTOR: CURRENT = mA I - COLLECTOR CURRENT - mA 


INPUT AND OUTPUT 
COLLECTOR REVERSE CURRENT COLLECTOR REVERSE CURRENT CAPACITANCE VERSUS 
VERSUS AMBIENT TEMPERATURE VERSUS REVERSE BIAS VOLTAGE | REVERSE BIAS VOLTAGE 


ae 
Cee 
wees ae 
CCre 


4.0 a 


6.0 


zw 
LEELA 
"CCEECLeCE EL 


MI | NUTT TT 
| Pee, LIN | TTT 


CAPACITANCE - pF 


~ Togs ~ COLLECTOR REVERSE CURRENT - WA 
logs - COLLECTOR REVERSE CURRENT - nA 


ieee 
eee ee 
Rl dle Bead 
pt tt | 
Seeee 


saeracsssss Mee ea eeee 
LA 2.0 
fo eee PST 
. ba 
Ds 5.0 -10 5 20 
T, ~ AMBIENT TEMPERATURE ~ °C Vg = REVERSE BIAS VOLTAGE - VOLTS REVERSE BIAS VOLTAGE - VOLTS 
CONTOURS OF CONSTANT SWITCHING TIMES VERSUS SWITCHING TIMES VERSUS 
BANDWIDTH PRODUCT (fr) | COLLECTOR CURRENT _ AMBIENT TEMPERATURE 


~10 ons A Oe EE LO ee 2 aes eee eee 100 RE ES OY ED HORAN ERS EEE! SOE GR 


5 rt tt a fF Sees ac ases z 
° a 
+ -5.0 50 — - 
g | etl | 
x. a 
3 \ 2 fe ¢ 
> -20 » 20 ‘ 
: 3 ~ : _ 
- _ 
S 1.0 oO 10 =" am Sasi aa ——— [——— 
: z = Se See 
7 Fe oer 5 ry 
& 95 = 50 Lie = ; ey Cerro e 
oc. Fra | a a a ee ee a 
uy Fi a 
a 
ws 
> 


a il ee | Pt TT TTT tc=s00 ma 
. ll ; . : 1p1 * !po* 50 mA 
; Ver ® -10V 
cc 
-10 -20 -§0 -100 -200 -500 ~1000 — -100 -200 -300 -500 | -1000 
 I¢ -COLLECTOR CURRENT-mA_ . Ic- COLLECTOR CURRENT-mA “Ty ~ AMBIENT TEMPERATURE ~°C 
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VBE (0) 


: a ae Pe 


- TURN ON BASE CURRENT - mA 


Ip) 


-REVERSE BASE -EMITTER VOLTAGE - VOLTS 


TYPICAL ELECTRICAL CHARACTERISTICS 


DELAY TIME VERSUS TURN ON STORAGE TIME VERSUS 
BASE CURRENT AND REVERSE TURN ON AND TURN OFF 
BASE EMITTER VOLTAGE BASE CURRENTS 


ea ae ae ee 

ner eer 
a7 an ae 
/ 


40 


30 


= 

~ 

Se 

BS 

N 

Ea 
a ee 
s | | KI | 
eee ae 


NCP 
eae 


LA I¢ = 100 mA 
a TSI teee tov 

) 
-50 -70 -100 0 -10 -20 -30 -40 -50 
Igi- TURN ON BASE CURRENT - mA Ig) - TURN ON BASE CURRENT - mA 
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RISE TIME VERSUS COLLECTOR FALL TIME VERSUS 
CURRENT AND TURN-ON TURN ON AND TURN OFF 
BASE CURRENTS BASE CURRENTS 


a 


ae 
He AN 


Tgp2 - TURN OFR BASE CURRENT - mA 


Ic¢=1l00mA 
Vcc? 10V 


0 -10 -20 -30 -40 -50 
Ic - COLLECTOR CURRENT-mA Igy - TURN ON BASE CURRENT - mA 


TURN-ON CIRCUIT 


TO SAMPLING SCOPE 


0 VIN tr <Ins Vin 
| | Ziy=100k9 | | 


Vin? 7 19.5V 
PW=2.0us 
ty, ty =<5.5ns 
Z1n7 902 


Vin= -12.9V 
— tp=<Ins 
PW = 250ns 


Ziy= 502 7 DUTY CYCLE <2.0% 


DUTY CYCLE <2.0% = 
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Igo- TURN ON BASE CURRENT - mA 


TB2 - TURN OFF BASE CURRENT - mA 


STORAGE TIME VERSUS 
TURN ON AND TURN OFF 
BASE CURRENTS 


0 -50 -100 


I¢ = 500mA 
Vcc =- 10V 


~150 -200 


Ig] - TURN ON BASE CURRENT - mA 


FALL TIME VERSUS 
TURN ON AND TURN OFF 
BASE CURRENTS 


-100 


TFT CT ee = 500 mA 
a ea 


-150 -200 


Ig} - TURN ON BASE CURRENT - mA 


TURN-OFF CIRCUIT 


TO SAMPLING secre 
tr <Ins 
Z1y7 100kQ 


SE6001 - SE6002 


NPN HIGH GAIN TYPE 


DIFFUSED SILICON PLANAR* TRANSISTORS 


GENERAL DESCRIPTION — The Fairchild SE6001 and SE6002 are NPN Silicon Planar Transistors designed 
for use in applications requiring very high gain. They are suitable for medium power output driver and low 
power output circuits. These devices are encased in a solid package designed to give maximum mechanical 


ae to the transistor chip. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 
Operating Junction Temperature 
Storage Temperature 
Lead Temperature (Soldering, 10 second time limit) 


Maximum Power Dissipation (Notes 2 and 3) — 
Total Dissipation.at 25°C Case Temperature 
at 75°C Case Temperature 
at 25°C Ambient Temperature 


Maximum Voltages 


Vane Collector to Base Voltage 
Vero Collector to Emitter Voltage (Note 4) 
Vego Emitter to Base Voltage 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTICS 

Hee DC Pulse Current Gain (Note 5) [SE6001] 

hee _ DC Pulse Current Gain (Note 5) [SE6002) 

hee High Frequency Current Gain (f = 20 MHz) 

Voe(sat) Collector Saturation Voltage (Note 5) 

Vee(on) Base to Emitter “On” Voltage (Note 5) 

logo Collector Cutoff Current 

logo (75°C) Collector Cutoff Current 

Cobo Output Capacitance 

BVcg6 Collector to Base Breakdown Voltage 

Veeo(sus) Collector to Emitter Sustaining Voltage 

(Notes 4 and 5) 

BVeao Emitter to Base Breakdown Voltage 

NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


MIN. 


50 


150 
2.0 


40 
30 


5.0 


125°C Maximum 
—55°C to +125°C 
260°C Maximum 


0.8 Watt 
0.4 Watt 
0.3 Watt 


40 Volts 


30 Volts 
5.0 Volts 


MAX. 


200 
600 


1.0 
0.9 
500 
5.0 
25 


UNITS 


Voit 
Volt 
nA 


UA 


pF 
Volts 
Volts 


Volts 


(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 125°C/Watt (derating factor of 8.0 mW/°C); junction to ambient thermal 


resistance of 333°C/Watt (derating factor of 3.0 mW/°C). 


(4) Rating refers to-a high-current }. °~* where collector to emitter voltage is lowest. 


(5) Pulse Conditions: length = 300 us; auty cycle << 1%. 
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PHYSICAL DIMENSIONS 
| (JEDEC TO-105) 


3 LEADS i 
019 
016 DIA. 


COLLECTOR 


NOTES: 
All dimensions in inches. 

Leads aré goid-piated Kovar. 
Package weight is 0.68 gram. 


TEST CONDITIONS 


I, =10mA Vep = 10V 
I, =10mA, Veep = 10V 
Ic = 30 mA Vop = 10V 
I, = 100 mA I, = 10mA 
I, = 100 mA Veop = 1.0V 


I. =0 Vep = 20V 
I. =0 Vop = 20V 
I. =0 Veg = 10V 
Ic = 100 uA I. =0 

I. = 30 mA IL =O 
(pulsed) 

I, = 100 HA IL =0 


*Planar is a patented Fairchild process. 


FAIRCHILD 


_ 


SEM on DUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


SE6020 - SE6020A - SE6021 -SE6021A: SE6022 - SE6023 
NPN GENERAL PURPOSE AMPLIFIERS 
: AND SATURATED SWITCHES 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


P) «+++ 4.0 WATTS AT T, = 25°C 

Vcco +» + 80 VOLTS (MIN) | 

hp, +++ = + 12 SPECIFICATIONS FROM 100 “A TO 500 mA; —55°C TO +65°C 
Voeisaty +» + 0-5 V (MAX) AT 500 mA; 0.18 V (MAX) AT 150 mA 

f; .. ++. 250 MHz (MIN) AT 50 mA 


PHYSICAL DIMENSIONS 
In accordance with JEDEC (TO-106) outline 


eee 
AG2 


PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-105) outline 


PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-105) outline 


305 MAK pe 
= 


.240 


| | | 500 MIN. 
3 LEADS 
019 pip. | | | | 


.016 


.100 Base 


Lead No. 2 


Emitter 4 Collector 
Lead No. 1 Lead No. 3 


INDENTATION 
FLAT 


NOTES: All dimensions in inches 
; Leads are gold-plated kovar 
Package is electrically Non- 
conductive material 
Package weight is 0.66 gram 


NOTES: All dimensions in inches 
Leads are gold-plated nickel 
Package is electrically Non- 
conductive material 
Package weight is 0.66 gram 


: SE6020 + SE6021 SE6020A ¢ SE6021A SE6022 + SE6023 


NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrically non-conductive material 


* Planar is a patented Fairchild process. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperature 


Storage Temperature —55°C to +125°C 
Operating Junction Temperature +125°C 
Lead Temperature (Soldering, 10 second time limit) —-+260°C 
SE6020 | SE6020A SE6022 
Maximum Power Dissipation (Notes 2 and 3) SE6021 SE6021A SE6023 
Total Dissipation at 25°C Case Temperature 0.8 Watt 4.0 Watts 0.6 Watt 
at 25°C Ambient Temperature 0.3 Watt 0.5 Watt 0.22 Watt 
SE6020 SE6021 
| SE6020A SE602Z1A 
Maximum Voltages and Current SE6022 SE6023 
Vero Collector to Base Voltage 60 Volts 80 Volts 
Veco Collector to Emitter Voltage (Note 4) 60 Volts | 80 Volts 
Veo Emitter to Base Voltage : 6.5 Volts 6.5 Volts 
Ie Collector Current | 1.0 Amp 1.0 Amp 


Electrical Characteristics on page 2 


FAIRCHILD 


SEMICONDUCTOR 
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


ee: 
hre(— 55°C) 
hre(-+65°C) 
 Aee 


hre(—55°C) 
hre(+65°C) 
hee 
hee 
hte 
Vee (sat) 
Vee (sat) 
Voe(sat)(+65°C) 
Vee (sat) 
Vee(sat) 
Vee(sat) 
Vee(sat) 
Vee (sat) (—55°C) 
Voe;sat) (69°C) 
Vee (sat) 
Vee (sat) 
Vee(on) 
VoE0(sus) 
— BV ces 
BViso 
Ico 
Icso(-+65°C) 
lego 
Cob 
Cs 
ea 


tort 


Ton 


tort 


Ton 


tots 


SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 


~~ CHARACTERISTICS 


DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Current Gain | 

DC Current Gain 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

High Frequency Current Gain (f = 100 MHz) 
Pulsed Collector Saturation Voltage (Note 5) 
Pulsed Collector Saturation Voltage (Note 5) 
Pulsed Collector Saturation Voltage (Note 5) 
Pulsed Collector Saturation Voltage (Note 5) 
Pulsed Collector Saturation Voltage (Note 5) 
Pulsed Base Saturation Voltage (Note 5) 
Pulsed Base Saturation Voltage (Note 5) 
Pulsed Base Saturation Voltage (Note 5) 
Pulsed Base Saturation Voltage (Note 5) 
Pulsed Base Saturation Voltage (Note 5) 
Pulsed Base Saturation Voltage (Note 5) 
Pulsed Base Emitter On Voltage 

Collector to Emitter Sustaining Voltage (Notes 4 & 5) 
Collector to Base Breakdown Voltage 
Emitter to Base Breakdown Voltage 
Collector Cutoff Current 

Collector Cutoff Current 

Emitter Cutoff Current 

Collector to Base Capacitance (f = 1.0 MHz) 
Emitter to Base Capacitance (f = 1.0 MHz) 
Turn On Time ( Fig. 1) 

Turn Off Time ( Fig. 1) 


Turn On Time (Fig. 1) 
Turn Off Time (Fig. 1) 


Turn On Time ( Fig. 1) 


Turn Off Time (Fig. 1) 


-.-- $E6020 © SEG020A © SE6022 
: - _ MAX. 


MIN. TYP. 
40 100 - 
10 40 
120 
30 60 ~ 
60 100 
90 @6=«.: 140 
100 6150 
100 180 
25 60 
220 
70 ~=—-:100 
45 60 
25 4.0 
0.04 
0.15 
0.14 
0.23 
0.36 
0.67 
0.78 0.82 
0.92 
0.72 0.82 
0.95 
1.1 
0.75 
60 
60 
6.5 © 
1.0 
1.0 
1.0 
11 
50 
70 
700 
80 
600 
100 
500 


ton» tore TEST CIRCUIT 


1.5s 


10V j | 
OV 


PULSE SOURCE 
RISE TIMES 5.0 ns 
FALL TIME<10.0ns 


lL BF 


0 100 
I¢ - COLLECTOR CURRENT-mA 


200 300 400 500 


-4V 
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40 
10 
340 
30 
60 
90 
100 
300 86100 
25 
380 
70 
45 
6.0 2.5 
0.07 
0.18 
0.28 
0.31 
0.5 0.42 
0.72 
0.90 0.78 
1.10 
0.72 
1.05 
1.3 
0.88 
80 
80 
6.5 
100 
10 
100 
15 
75 
150 
1000 
+50V 


Re 


MIN. TYP. 


MAX. 


340 


SWITCHING TIMES-ns 


UNITS 


TO SAMPLING SCOPE 
RISE TIMEs1.Ons 
INPUT Z*100kQ 


SE6021 © SEG021A © SE6023_ 


TEST CONDITIONS 


Ic = 150 mA 
Ic = 150 mA 
lc = 150 mA 
lc = 100 wA 
lc =1.0mA 
lc =10mA 
lc = 50 mA 
Ic = 150 mA 
Ic = 150 mA 
~ Ic = 150 mA 
lc = 300 mA 
lc = 500 mA 
Ic = 50 mA 
lc =10mA 
Ilc= 150 mA 
lc = 150 mA 
lc = 300 mA 
lc = 500 mA 
lc =10mA 
ic = 150 mA 
Ic = 150 mA 
Ic = 150 mA 
Ic = 300 mA 
Ic = 500 mA 
lc = 150 mA 
lc=10mA 
lc = 10 yA 
lc =0 
IE =0 
le =U 
Ic= 
lee Q 
c= 
lc = 150 mA 
lc = 150 mA © 
Ic =~ 300 mA 
lc = 300 mA 
Ic ~ 500 mA 
Ic = 500 mA 


Vee = 10V 
Vee = 1LOV 
Vee = 1.0V. 
Vee =10V 
Vee = 10V. 
Vee = 10V 
Vce = 10 V 
Vee = 10V 
Vce = 10 V 
Vce = 10 V 
Vce = 10 V 
Vce = 10V 
Vee = 5.0 V 
I; = 1.0 mA 
Is = 15 mA 
ls =15mA 
Is = 30 mA 
Is = 50 mA 
ls = 1.0 mA 
is = 15 mA 
IZ = 15 mA 
I; = 15 mA 
ls = 30 mA 
Is = 50 mA 
Vee = 10V 
Ip = 0 

I; = 0 

le = 10 uA 
Vos = 50V 
Vcs = 50V 
Ves = 4.0 V 
Vcs = 10V 
Veg —_ 0.5V ; 
ls. ~ 15 mA 
ls: = 15 mA 
leo ~~ —15 mA 
Is; = 30 mA 
Ini = 30 mA 
lp2 = —30 mA 
lsi = 50 mA 
Is, = 50 mA 
lez = —50 mA . 


SWITCHING TIMES VERSUS 
AMBIENT: TEMPERATURE 


I¢ 3101p] =101p2 


35 45 


_ Ty AMBIENT TEMPERATURE -°C 


ACTIVE REGION 


Ic-COLLECTOR CURRENT -mA 


zea 
oft 1 too | |)! 
0 20 60 


40 80 100 


Veg ~COLLECTOR TO EMITTER VOLTAGE -VOLTS 


ACTIVE REGION 


Ic ~COLLECTOR CURRENT-mA | 


40 60 80 100 
Veg - COLLECTOR TO EMITTER VOLTAGE -VOLTS 


ACTIVE REGION 


Ic - COLLECTOR CURRENT-mA 


60 80 100 
Veg ~ COLLECTOR TO EMITTER VOLTAGE ~-VOLTS 


Ic¢-COLLECTOR CURRENT -mA 


Vag- BASE EMITTER VOLTAGE -VOLTS 


T¢ -COLLECTOR CURRENT-mA 


I¢ -COLLECTOR CURRENT-mA 


FAIRCHILD TRANSISTORS SE6020 + SE6020A + SE602 


TYPICAL COLLECTOR CHARACTERISTICS* 
SE6020 © SE6020A © SE6022 


SATURATION REGION 


I¢-COLLECTOR CURRENT-mA 


Veg - COLLECTOR TO EMITTER VOLTAGE - VOLTS 


SATURATION REGION 


I¢- COLLECTOR CURRENT-mA 


Veg - COLLECTOR TO EMITTER VOLTAGE - VOLTS 


SATURATION REGION 


I¢ -COLLECTOR CURRENT -mA 


Veg ~ COLLECTOR TO EMITTER VOLTAGE -VOLTS 


0 
0 20 


* SEG021A ° SE6022 - SE6023 | 


SE6021 © SEG021A © SE6023 


ACTIVE REGION 


20 40 100 


Vcg -COLLECTOR TO EMITTER VOLTAGE -VOLTS 


ACTIVE REGION 


0 20 80 
Veg ~ COLLECTOR TO EMITTER VOLTAGE - VOLTS 


ACTIVE REGION 


cH 
pi 
= 


40 60 80 
Vege ~ COLLECTOR TO EMITTER VOLTAGE - VOLTS 


TYPICAL BASE CHARACTERISTICS* 


08 


Vee ~-BASE EMITTER VOLTAGE- VOLTS 


* Single family characteristic on Transistor Curve Tracer. 
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Ic - COLLECTOR CURRENT-mA I¢ - COLLECTOR CURRENT - mA 


Ic -COLLECTOR CURRENT-mA 
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SATURATION REGION 
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Vcg - COLLECTOR TO EMITTER VOLTAGE - VOLTS 


SATURATION REGION 
am 


a 
‘ie! 
ei eel 


ERR er 


Fos 


0.4 0.8 1.0 
Vege - COLLECTOR TO EMITTER VOLTAGE -VOLTS 


SATURATION REGION 


eae 
igen 


Voge - COLLECTOR TO EMITTER VOLTAGE ~VOLTS 


a 
a 
el 


8 1.2 0 


Vege - BASE EMITTER VOLTAGE ~-VOLTS 


NOTES: 


(1) These ratings are limiting. values above which the serviceability of any ‘individual eamiconguetek device may be impaired, 


(2) These are steady state limits: The factory should be consulted on applications involving pulsed or low duty cycle operations. 


_ (3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 125° C/Watt (derating factor of 8.0 mW/ °C) jor the SE6020, SE6021 
and 333°C/Watt (derating factor of 3.0 mW/°C) for the SE6022 and SE6023. Junction to ambient thermal resistance of 167°C/Watt (derating factor of 6.0 mW/°C) for the 
SE6020, SE6021 and 455°C/Watt (derating factor of 2.2 mW/°C) for the SE6022 and SE6023. Junction to case thermal resistance of 25° C/Watt (derating factor of 40 mW/°C) 
and a junction to ambient thermal resistance of 200°C/Watt (derating factor of 5.0 mW/°C) for the SE6020A, SEGO2IA. 


— (A) Rating refers to a high-current point where collector to emitter voltage is lowest. 


(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 
(6) See switching circuit for exact values of Ic, Is, and Ise. 
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PULSE DC CURRENT GAIN VERSUS 
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NF- NOISE FIGURE-dB 


TYPICAL ELECTRICAL CHARACTERISTICS: 


CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f,) 
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SE7015 * SE7016 - SE7O17_ 
NPN HIGH VOLTAGE AMPLIFIERS | 


DIFFUSED SILICON PLANAR* TRANSISTORS 


e HIGH POWER...... Py = 3.0 W AT T, = 25°C 
P, =0.45 WATT, = 25°C PHYSICAL DIMENSIONS | 
P in accordance with 

e HIGH VOLTAGE..... LVKro = (MIN) 100 V (SE7015); 140 V (SE7016); 180 V (SE7017) JEDEC (10-105) outline | 


LOW CAPACITANCE . . . C., = 3.0 pF (MAX) AT 20 V (SE7017) 
HIGH FREQUENCY .. . f,; = 50 MHz (MIN) AT 10 mA 


: 
>z 


ABSOLUTE MAXIMUM RATINGS (Note 1) MAX. 
Maximum Temperature er 
Storage Temperature —55°C to +125°C 
Operating Junction Temperature +125°C 3 LEADS 500 MIN 
Lead Temperature (Soldering, 10 second time limit) 4-260°C ‘016 OA | 
Maximum Power Dissipation (Notes 2 and 3) 200 
Total Dissipation at 25°C Case Temperature 3.0 Watts 100 
at 25°C Ambient Temperature 0.45 Watt 
Maximum Voltages SE7015 SE7016 SE7017 EMITTER COLLECTOR 
Vero Collector to Base Voltage 100 Volts 140 Volts 180 Volts 
Vero Collector to Emitter Voltage (Note 4) 100 Volts 140 Volts 180 Volts eon 
Veo Emitter to Base Voltage 6.0 Volts 6.0 Volts 6.0 Volts 


FLAT aS 


NOTES: All dimensions in inches 
Leads are gold-plated nickel 
Package is electrically Non- 
conductive material 


Z 


Package weight 1s 0.66 gram 


errr serene mambo ono 


*Planar is a patented Fairchild process. 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SE7015 
TYP. 


SE7016 
TYP. 


SE7017 
TYP. 


SYMBOL CHARACTERISTIC MIN. MAX. MIN. MIN. UNITS TEST CONDITIONS | 


Cob Collector to Base Capacitance 28 3.5 26- 3.5 24 3.0 pF I =0 Veg = 20V 
hy. High Frequency Gain (f = 20 MHz) 25 4.3 2.5 43 2.5 4.3 IL=10mA VQ-=10V 
hee DC Current Gain 30.75 30 79 30.8 IL=10mA Vo-=10V 
Hee DC Pulse Current Gain (Note 5) 90 ©6900 275—Ss 500 90 275 50 90 27/5 Ik =25mA Vo,=10V 
Ree DC Pulse Current Gain (Note 5) 30 75 30 75 300 «75 Ik =50mA V.,=10V 
hee(—55°C) DC Pulse Current Gain (Note 5) 1S 25 15 25 15 25 lc =25mA Ve, =10V 
Vee {sus} Collector to Emitter Voltage (Notes 4&5) 100 140 180 Volts I,=10mA 1,=0 
CRO Collector to Base Breakdown Voltage 100 140 180 Volts Ic =100H“A I, =0 
BV E36 Emitter to Base Breakdown Voltage 6.0 6.0 6.0 Volts I. =0 > |. = 100 uA 
Voe(saty Pulsed Collector Saturation Voltage 0.3 2.0 0.3 2.0 03 20 Volts IL=25mA [1,=2.5mA 
Vee(sat) Pulsed Base Saturation Voltage (Note 5) 0.77 09 0.77 0.9 0.77 O09 Volts Ik=25mA |,=2.5mA 
logo Collector Cutoff Current 0.1 10 nA IL =0 Veg = 80V 
lepo Collector Cutoff Current 0.1 10 nA I. =0 Veg = 110V 
lene Collector Cutoff Current | 01 10 nA t,=0 Veg = 150V 
lepo(65°C) Collector Cutoff Current 0.001 1.0 WA I. =0 Veg = 80V 
lego(65°C) Collector Cutoff Current 0.001 1.0 tA 1|.=0 Veg = 110V 
lopo(69°C) Collector Cutoff Current | 0.001 10 WA l= Veg = 150V 
en Emitter Cutoff Current 0.005 10 0.005 10 0.005 10 nA lIL= Viz =4.0V 
Co Emitter to Base Capacitance 17 29 17 29 17 29 pF IL =0 Vip = 0.5 V 
R.(h;.) Real Part of Input Impedance 50 50 50 Q I.=10mA V.,-=10V 
(f = 300 MHz) i | 
h., Small Signal Current Gain (f = 1.0kHz) 40 100 40 100 40 ~=100 lk = 25mA Ve,=10V > 
-ALRCHILD 
SEMICONDUCTOR 
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1 - COLLECTOR CURRENT - mA 


e Ape COLLECTOR CURRENT - mA 


a aie FAIRCHILD TR TRANSISTORS E7015 * _SE7016 + SE7017 | | 
NOTES: . a 


De These eines. are iimiting values above ‘which the ae, of any individual =dnilcandaclor device may be inmiparied.: 

_ (2) These are steady state limits. The factory should be consulted on applications involving pulsed ‘or low duty cycle operations. a 

(3) These ratings give a maximum junction temperature: ‘of: 125°C and junction to case thermal resistance of 33.3° C/Watt (derating factor of 30 mW/° 0): iwaction to ambient 
thermal resistance of 222°C /Watt (derating factor of 4.5 mW/°C). 

(4) This rating refers to a high current. point where collector to emitter altatar is lowest. 

(5) Pulse Conditions: length = 300 ws; duty cycle = 1%. 
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* Single Family Characteristics on Transistor Curve Tracer. 
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NPN RF AMPLIFIER 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


e HIGH POWER DISSIPATION . . . P, = 800 mW ATT, = 25°C 


: Py = 4.0 WAT T, = 25°C PHYSICAL DIMENSIONS PHYSICAL DIMENSIONS 
| | i dance with in accordance with 
| © HIGH POWERGAIN........ 600 mW P, AT 27 MHz ooo: 
© HIGH VOLTAGE.......... oro = 60 V JEDEC (TO-39) outline JEDEC (TO-105) outline 
; 370 
ABSOLUTE MAXIMUM RATINGS (Note 1) 350°" 
Maximum Temperatures | SE8010 SE8012 
Storage Temperature —65°C to +200°C —65°C to +125°C 
Operating Junction Temperature 200°C Maximum 125°C Maximum 
Maximum Power Dissipation (Notes 2 and 3) SE8010 SE8012 
Total Dissipation at 25°C Case Temperature 4.0 W ~ 4.0 W 
at 25°C Free Air Temperature 800 mW 500 mW 
Maximum Voltages and Current SE8010 SE8012 
Vepo Collector to Base Voltage 100 Volts 100 Volts 
Vero Collector to Emitter Voltage (Note 4) —- 60 Volts 60 Volts 
Vesq Emitter to Base Voltage 6.0 Volts. 6.0 Volts 
| |. Collector Current 500 mA | 500 mA poeenniens 
| NOTES: All dimensions in inches 
| NOTES: All dimensions in aah Sa aneliat hide 
eae Aisne onecied to case Ondtetve tate nial 
Package weight is 1.23 gram Package weight 1s 0.66 gram 
i | SE8010 SE8012 
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) *Planar is a patented Fairchild process. 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS — 
Gore Amplifier Power Gain (f = 27 MHz) (Note 6) 10.8 12 dB Vop = 12V P,, = 50 mW 
Hee DC Pulse Current Gain (Note 5) 4G 150 I, = 100 mA Vee = 1.0V 
hee DC Pulse Current Gain (Note 5) 15 I. = 500 mA Vop = 3.0 V 
he, High Frequency Current Gain (f = 100 MHz) 3.0 I, = 50 mA Vop = 10V 
Vee (sat) Pulsed Collector Saturation Voltage (Note 5) 0.75 Volts I. = 500 mA |, = 50 mA 
Vee(sat) Pulsed Emitter Saturation Voltage (Note 5) 1.20 Volts I. = 500 mA |, = 90 mA 
lees Collector Reverse Current | | _ 900 nA Veg = 50V Vig = 0 
Co, Collector-Base Capacitance | | 9.0 pF Veg = 10V I. =0 
Co, Emitter-Base Capacitance 65 pF Vig = 0.5 V IL =0 
BV e865 Collector to Base Breakdown Voltage 100 Volts I. = 100 vA I. =0 
Vee (sus) Collector to Emitter Sustaining Voltage (Note 5) 60 Volts I, = 10 mA I, = 0 
BV e326 Emitter to Base Breakdown Voltage 6.0 Volts |. = 100HA IL =0 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory skould be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C, a junction to case thermal resistance of 43.8°C/Watt (derating factor of 22.8 mW/°C) and a junction to ambient 
thermal resistance of 219°C/Watt (derating factor of 4.56 mW/°C) for the SE8010. These ratings give a maximum junction temperature of 125°C, a junction to case thermal 
resistance of 25°C/Watt (derating factor of 40 mW/°C) and a junction to ambient thermal resistance of 200°C/Watt (derating factor of 5.0 mW/°C) for the SE8012. 

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 

(6) See Test Circuit. 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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*Single family characteristic on Transistor Curve Tracer. 


P y= 5OmW 27 MHz DRIVER Poyt= 600mW MIN 
502 GENERATOR AMPLIFIER TEST CIRCUIT SHIELD 502 LOAD 
\ : 
Cc, Li ‘ 
(0) | TUT \ 


Co 15pH 


—— aum esse a=ese a= ee ame aeeee aoe 


+12V AT 100mA(TYP) 
C1, C2— 7 to 100pF, compression mica trimmer (Arco 423) - 
C3 — 43 to 63pF, compression mica trimmer (Arco 402) in parallel with 43pF. Dipped mica. 
Li — 0.35uH (7 T Air Dux 408) 
T: — 9 turns primary, 5 turns secondary 


No. 18 enamel close wound on 14 inch slug tuned form 
(CTC 1535-2-2, red slug). | 
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SE8040 - SE8041 - SE8042 - SE8540 - SE8541 - SE8542 


NPN- PNP GENERAL PURPOSE COMPLEMENTARY AMPLIFIERS 
DIFFUSED SILICON PLANAR* TRANSISTORS 


NPN AND PNP COMPLEMENTS (Note 7). . 


MATCHED h,, GROUPINGS AVAILABLE (See Note 7) 
HIGH GAIN 


he = 40-540 AT 150 mA, 1.0 V 
hee = 30 (MIN) AT 500 mA, 1.0 V 


. SE8040, SE8041 AND SE8042 ARE NPN 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-105) outline 


SE8540, SE8541 AND SE8542 ARE PNP 
LOW SATURATION VOLTAGE.......... Vocteat) = 0-12 V (MAX) AT 150 mA, 0.3 V (MAX) 
| AT 500 mA FOR SE8040, SE8041 AND SE8042 
Vocteat) = —0.25 V (MAX) AT 150 mA, —0.7 V (MAX) 
AT 500 mA FOR SE8540, SE8541 AND SE8542 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


SE8040 SE8041 SE8042 
Maximum Temperatures SE8540 SE8541 SE8542 
Storage Temperature —55°C to +125°C —65°C to +200°C —65°C to +200°C 
Operating Junction Temperature +125°C +200°C +200°C 
Lead Temperature (Soldering, 10 second time limit) +260°C +300°C -+-300°C 
Maximum Power Dissipation (Notes 2, 3 and 4) 
Total Dissipation at or below 100°C Case Temperature 4.0 Waits 
Total Dissipation at 25°C Case Temperature 4.0 Watts 4.0 Watts 
at 25°C Free Air Temperature 0.5 Watt 0.8 Watt 1.0 Watt 
SE8040 SE8540 
SE8041 SE8541 
Maximum Voltages and Current SE8042 SE8542 
Vero Collector to Base Voltage 30 Volts —30 Volts NGiceaeoe dimeacisnenanehes 
VeEo Collector to Emitter Voltage (Note 5) 30 Volts —30 Volts oe 
Veso Emitter to Base Voltage hee - Wee See ate 
lo Continuous Collector Current (T~ = +75°C) .0 Amp .0 Amp anAN » GER 
Ie Continuous Collector Current (Tc = +100°C) 9.75 Amp 0.75 Amp cae ae 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


TEST CONDITIONS 


MAX. UNITS (Reverse Voltage Polarity For PNP) PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-39) outline 


SYMBOL CHARACTERISTICS MIN. TYP. 
hee DC Pulse Current Gain (Note 6) 40 70 540 Ip = 150 mA VQ, = 1.0V 
hee DC Pulse Current Gain (Note 6) 30.0 65 Io = 500 mA VQ, = 1.0V 
Verorsusy Collector to Emitter Sustaining SE8040 30 Volts I, =30mA 1,=0 

| Voltage (Notes 5&6) SE8041, SE8042 

Collector to Emitter Sustaining SE8540 —30 Volts 
Voltage (Notes 5&6) SE8541, SE8042 

Collector to Base Breakdown SE8040 30 Volts 
Voltage SE8041, SE8042 

Collector to Base Breakdown = SE8540 —30 Volts IG= 
Voltage SE8541, SE8542 

Pulsed Collector Saturation SE8040 0.35 
Voltage (Note 6) SE8041, SE8042 
Pulsed Collector Saturation SE8540 
Voltage (Note 6) SE8541, SE8542 
Pulsed Collector Saturation SE8040 0.2 
Voltage (Note 6) SE8041, SE8042 
Pulsed Collector Saturation SE8540 
Voltage (Note 6) SE8541, SE8542 
Pulsed Collector Saturation § SE8040 . 
Voltage (Note 6) . SE8041, SE8042 
Pulsed Collector Saturation SE8540 
Voltage (Note 6) SE8541, SE8542 


a I 335 


316 DIA = 


Veo rsus) lc = 30 mA 


BVcg0 Ic = 10 HA 


BVcg0 100 “A 


1.0 Volts I,=10A 1,=33mA 


Vee sat) 


—0.5 —1.3 Volts I.=10A 1,=33mA 


Veetsat 


0.3 Volts I, =500mA 1, = 25 mA 


Voetsat! 
Collector 


—0.3 —0.7 Volts 1, =500mA |, = 25mA 


Vee; sat) 


KS 


.028 .029 
NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 
Package weight is 1.23 grams 


0.08 0.12 Volts 1, =150mA 1, =15mA 


Veetsat 


0.15 —0.25Volts Io =150mA 1, = 15mA 


Vor; sat) 


SE8041 ¢ SE8541 
SE8042 ¢ SE8542 


*Planar is a patented Fairchild process. __ 


Additional Electrical Characteristics on Page 2 Notes on Page 6 
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Neg ~ DC PULSE CURRENT GAIN . 


loop ~ COLLECTOR CUTOFF CURRENT - nA 


* Vee(saty ~ BASE SATURATION eee - VOLTS 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


| | 7 SE8040 » SE8041 © SE8042 SE8540 » SE8541 » SE8542 Pll ri teem 
SYMBOL CHARACTERISTICS a MIN. TYP. MAX. MIN. TYP. MAX. SE8540 * SESE41 « SE8542) 
Hee ‘DC Pulse Current Gain (Note 6) | | l5=10mA VQ-=1.0V 
Vee(saty _ Pulsed Base Saturation Voltage (Note 6) | | 1.2 | Ic =10A 1,=33mA 
Vectsat) Pulsed Base Saturation Voltage (Note 6) , Oe , le = 500 mA |, = 25 mA 
Vecrsat) Pulsed Base Saturation Voltage (Note 6) : 79 = lq== 150 mA 1, =15mA 
Veeton) - Pulsed Base Emitter (On) Voltage (Note 6) _ 0.63  —0.65 Veg = 5.0V 
loo Collector Cutoff Current 50 0.1 ; Veg = 25V 
lopo(65°C) Collector Cutoff Current (SE8040) -. 5.0 (SE8540) .002 O pA. ) Veg 25 | 
lopo(125°C) Collector Cutoff Current (SE8041, ~ 20. (SE8541, 0.1 | Veg = 25V | 
. SE8042) _  » $E8542) , 
Base to Emitter Breakdown Voltage 6.0 | 5.0» | Ic =0 
_ Base to Emitter Cutoff Current oe i et 20. 2. 90% 2.0. . Veg = 4.0V 
High Frequency Current Gain (f = 100 MHz) Ls v2. 5.0 10 8 §©=«§=6©. 2.0 : | Veep = 10V 


Collector to Base Capacitance (f = 1.0 MHz) : 12 20 Veg = 10V 
Emitter to Base Capacitance (f = 1.0 MHz) .€ 65 . 80 ( | = Veg = 0.5 V 
a TYPICAL ELECTRICAL CHARACTERISTICS - 
SE8040 + SE8041 + SE8042 7 _ SE8540 + SE8541 + SE8542 
DC PULSE CURRENT GAIN BASE TO EMITTER ON VOLTAGE DC PULSE CURRENT GAIN _ BASE TO EMITTER ON VOLTAGE 


VERSUS COLLECTOR CURRENT VERSUS COLLECTOR CURRENT VERSUS COLLECTOR CURRENT _ VERSUS COLLECTOR CURRENT 
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BASE SATURATION VOLTAGE COLLECTOR SATURATION VOLTAGE BASE SATURATION VOLTAGE COLLECTOR SATURATION VOLTAGE 
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Vee(sat) 7 COLLECTOR SATURATION VOLTAGE - siete 
Vee(sat) 7 COLLECTOR SATURATION VOLTAGE - VOLTS 


: ; 1.0 10 100 1000 
Ic - COLLECTOR CURRENT - mA Ie ~ COLLECTOR CURRENT - mA : Ie ~ COLLECTOR CURRENT = mA - : : ‘I > COLLECTOR ‘CURRENT - mA 
| DISTRIBUTION OF _ | _ _ DISTRIBUTION OF 
COLLECTOR CUTOFF CURRENT BASE EMITTER VOLTAGE = ==~—SCCOLLECTOR CUTOFF CURRENT == ~—_—_sBASE_ EMITTER VOLTAGE 
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TYPICAL LARGE SIGNAL COLLECTOR CHARACTERISTICS 
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TYPICAL SMALL SIGNAL COLLECTOR CHARACTERISTICS 
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Table 1—SCHEMATIC VALUES 


12V 
4 ohm 


SE4021 


2N4249 | 


SE8040 
SE8540 
FDH694 
2.2 MQ 
2.7 MQ 
1.2 MQ 
22 kQ 
100 2 
1802 
1202 
0.01 uF 
0.01 uF 


50 uF, 6 V 
500 uF, 10 V 


For additional information, send for Fairchild Application Brief 58 


18 V 
8 ohm 


SE4021 
2N3638 


SE8040 


SE8540 
FDH694 
4.7 MO 
4.7 MO 
1.2 MO 
22 kQ 


AT KQ 


180 2 
1202 
0.01 uF 
0.01 uF 


25 uF, 6V 
500 wF,15V 


TOTAL HARMONIC DISTORTION - % 


FIGURE 2 


Figure 1—-SCHEMATIC DIAGRAM 
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28 V 
16 ohm 


SE4021 
2N3638 
SE8042 
SE8542 
FDH694 
5.6 MO 
10 MQ 

1 MQ 

22 kQ 

56 0 
470Q 
150 Q 
0.01 uF 
0.01 uF 
25 uF, 6V 
250 uF, 20 V 


HARMONIC DISTORTION VERSUS 
POWER OUTPUT (f = 1 kHz) 


0 
1OMW LOOMW \W 1OW 


OUTPUT POWER 


FAIRCHILD TRANSISTORS SE8040 - SE8041 - SE8042 - SE8540 - SE8541 - SE8542 _ 


MAXIMUM FORWARD BIASED — 

POWER DISSIPATION VERSUS | 

COLLECTOR-EMITTER VOLTAGE 
-SE8040, SE8540 ONLY 


MAXIMUM FORWARD BIASED | 
POWER DISSIPATION VERSUS 

COLLECTOR-EMITTER VOLTAGE 
~ SE8041, SE8541 ONLY 


MAXIMUM FORWARD BIASED 
POWER DISSIPATION VERSUS 
COLLECTOR-EMITTER VOLTAGE 
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COLLECTOR - EMITTER VOLTAGE - VOLTS ° COLLECTOR - EMI TTER VOLTAGE - VOLTS * COLLECTOR - EMITTER VOLTAGE - VOLTS 


* Reverse Voitage Polarity for SE8540, SE8541 and SE8542 


~ 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations if curves shown above will be exceeded. 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 25°C/Watt (derating factor of 40 mW/°C); junction to ambient thermal, 
resistance of 200°C/Watt (derating factor of 5.0 mW/°C) for the SE8040 and SE8540. . 

(4) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 43.7°C/Watt (derating factor of 22.8 mW/°C); junction to ambient 
thermal resistance of 219°C/Watt (derating factor of 4.56 mW/°C) for the SE8041 and SE8541; junction to ambient thermal resistance of 175°C/Watt (derating factor of 
5.71 mW/°C) for the SE8042 and SE8542. 

(5) This rating refers to a high current point where collector to emitter voltage is lowest. 

(6) Pulse Conditions: length = 300 ws; duty. cycle = 1%. 4 . 

(7) If hee matching is required, order SE804-——M and SE854———M. Equal numbers of NPN’s and PNP’s from the following classifications will be shipped and will be marked to 
indicate matching group(s). There is no guarantee of the quantities of individual groupings. At the manufacturer's option, units marked with hre group suffixes (M1, etc.) may 
be shipped as SE8040 etc. | 


GROUP M1 | M2 M3 M4 MS M6 . M7 


hee RANGE 40-52 (48-64 58-77 70-93 83-110 100-130 118-150 
Io = 150 mA M8 Mg M10 M11 M12 M13 M14 
Vop = 1.0V 135-183 163-220 197-263 235-315 285-380 ~~ 340-450 410-540 


4-213 


Type 


1N Series 
1N456 

1N457 

1N458 

1N459 
1N485B 
1N658 

1N662 

1N746 
1N746A 
1N747 
1N747A 
1N748 
1N748A 
1N749 
1N749A 
1N750 
1N750A 

— 1N751 
1N751A 
1N752 
1N752A 
1N753 
1N753A 
1N753A JAN 
1N753A JANTX 
1N754 
1IN754A 
1N754A JAN 
1N754A JANTX 
1N755 
1N755A 
1N755A JAN 
1N755A JANTX 
1N756 
1N756A 
1N756A JAN 
1N756A JANTX 
1N757 
1N757A 
1N757A JAN 
1N757A JANTX 
IN/58 
1N758A__ 
1N758A JAN 
1N758A JANTX 
1N759 
1N759A 
1N759A JAN 
1N759A JANTX 
1N914 

1N957 
1N957A 
1N957B 
1N958 
1IN958A 


- 1N958B 


1N959 
IN959A 
1N959B 
1N960 
1N960A 
1N960B 
1N961 
1N961A 


Page No. 


5-1 
5-3 
5-4 
9-9 
5-6 
5-7 
5-8 
9-11 
9-11 
5-11 
9-11 
5-11 
5-11 
5-11 
9-11 
9-11 
9-11 
5-11 
5-11 
9-11 
9-11 
9-11 
5-11 
5-11 
5-11 
5-11 
9-11 
5-11 
9-11 
- 5-11 
9-11 
9-11 
5-11 
9-11 
9-11 
5-11 
9-11 
9-11 
9-11 
9-11 
9-11 
5-11 
9-11: 
5-11 
9-11 
9-11 
9-11 
5-11 
9-11 
9-10 
9-11 
5-11 
9-11 
9-11 
9-11 
5-11 
5-11 
9-11 
9-11 
5-11 
9-11 
5-11 
9-11 
9-11 


1N961B 
1N962 
1N962A 
1N962B 
1N962B JAN 
1N962B JANTX 
1N963 
1N963A 
1N963B 
1N963B JAN 
1N963B JANTX 
1N964 
1N964A 
1N964B 
1N964B JAN 
1N964B JANTX 
1N965 
IN965A 
1N965B 
IN965B JAN 
1N965B JANTX 
1N966 
1N966A 
1N966B 
1N966B JAN 
1N966B JANTX 
1N967 
IN967A 
1N967B 
1N967B JAN 
1N967B JANTX 
1N968 
IN968A 
1N968B 
1N968B JAN 
IN968B JANTX 
1N969 
IN969A 
1N969B . 
1N969B JAN 
1N969B JANTX 
1N970 
1N970A 
1N970B 
1N970B JAN 


1N970B JANTX 


1N971 
1N971A 
1N971B 
1N971B JAN 
1N971B JANTX 
1N972 
1N972A 
1N972B 
1N972B JAN 
1N972B JANTX 
1N973 
1N973A 
1N973B 
1N973B JAN 
1N973B JANTX 
1N974 
IN974A 
1N974B 
1N975 


DIODE NUMERICAL INDEX 


Type Page No. 


Type 


IN975A 
1N975B 
1N976 
1N976A 
1N976B 
1N977 
1N977A 
1N977B 
1N978 


1N978A | 


1N978B 
1N979 
1N979A 
1N979B 
1N980 
IN980A 
1N980B 
1N981 
1N981A 
1N981B 
1N982 
1N982A 
1N982B 
1N983 
IN983A 
1N983B 
1N984 


IN984A | 


1N984B 
1N985 
IN985A 
1N985B 
1N986 
1N986A 
1N986B 
1N987 
1N987A 


1N987B | 


1N988 
1N988A 
1N988B 


1N989 — 


1N989A 
1N989B 
1N990 


1N99OA 


1N990B 
1N991 
IN991A 
1N991B 
1N992 


1N992A 


1N992B 
1N3062 
1N3063 
1N3064 
1N3070 
1N3595 
1N3600 
1N4148 
1N4150 
1N4151 
1N4244 
1N4306 


1N4306 JAN 


- DIODE NUMERICAL INDEX 


Type Page No. — |  PageNo. | | 7 | Type _ . Page No. 


1N4307 5-32 FA3325 5.80 : FDN Series o FV1112 5.147 
1N4307 JAN 5.320 FA3330 a 5-80 ~ FDN600 3 5-112 | FV1114 5.147 
1N4376: x) FA3331 «5-80 FDN666 5-114 | FV1116 | 5-147 
1N4446 5-36 FA3332 5-80 ~ FDR Series FZ Series 
1N4447 5-38 FA3333 5-80 | FDR300 5-115a FZ901 5-149 
1N4448 5.40 FA3334 | 5-80  FDR6OO 5-116 FZ902 5.149 
1N4450 a ? Ve FA3335 5-80 FDR700 5-118 FZ903 5-149 
1N4454 - 5-A4o FA3360 tt 5-80 FH Series FZ952 5-149 
1N4531 5-46 FA3361 5-80 ~ FH1100 5-120 FZ953 5.149 
1N4532 | 5-48 | FA4310E 5-80 : FH1200 5-122 MCR Series 
1N4606 5-50 FA4310U 5-80 FIT Series | MCR2021 5-150 
IN4607 i (assti(ié‘i HD FA4311E 5.80 FJT1000 «5-124 McCS2022 5-150 
1N4610 55400 FA4311U 5-80 FJT2000 5-128 MCR2025 5-150 
1N4727 5-56 FA4312E 5-80 "FSA Series | ~ MCR2035 5-150 
1N4950 5-58 FA4312U | 5-80 FSA1169 5-80 MCR2221 5-150 
1N5282 5-60 FA4313E 5-80 FSA1171 5-80 MCR2222 5-150 
1N5317 5.62) FA4313U 5-80 FSA1172 5-80 MCR2225 5-150 
1N5318 5-64 FA4320E 5-80 FSA1173 5-80 MCR2235 5-150 
1N5319 5-66 FA4320U 5-80 _.FSAL174 «5-80 | MCR2521 5-150 
1N5427 5-68 FA4321E 5-80 ~ FSA1175 5-80 MCR2522 5-150 
1N5428 5-70 FA4321U 5-80 FSA1176 5-80 MCR2525 5-150 
1N5429 5-72 FA4322E 5-80 FSA1177 5-80 MCR2535 5-150 
1N5430 5-74 FA4322U 5-80 FSA1178 5-80 | 
1N5431 5-76 FA4323E = «| S580 FSA1179 5-80 
1N5432 5-78 FA4323U 5-80 ~ -FSA1181 5-80 
FA Series | oe FA4324E 5-80 | -FSA1182 5-80 
FA2310E «5.80 FA4324U 5-80 FSA1183 5-80 
FA2310U 5-80 FA4325E 5-80 FSA1184 5-80 
FAZ311E 5-80 FA4325U 5-80 FSA1185 5-80 
FA2311U © 5-80 FA4330 5-80 FSA1186 5-80 
FA2312E 5-80 FA4331 5-80 FSA1187 5-80 
FA2312U 5-80 FA4332 5-80 FSA1188 5-80 
FA2313E 5-80 FA4333 5-80 FSA1189 5-80 
FA2313U 5-80 FA4334 5-80 FSA1191 5-80 
FA2320E 5-80 FA4335 5-80 - -FSA1192 5-80 
FA2320U 5-80 FA4360E 5-80 FSA1193 5-80 
FA2321E 5-80 FA4360U 5-80 FSA1194 5-80 
FA2321U 5-80 | FA4361E 5-80 FSA1195 5-80 
FA2322E | 5-80 FA4361U 5-80 FSA1196 5-80 
FA2322U «5-800 FCT Series FSA1197 5-80 
FA2323E | 5-80 FCT1021 : 5-88 FSA1198 5-80 
FA2323U «5-800 FCT1022 : 5-88 FSA1199 5-80 
FA2324E 5-80 FCT1025 5-88 FSA1201 5-80 
FA2324U 5-80 | FCT1035 5-88 FSA1202 5-80 
FA2325E 5-80 FCT1121 5-88 FSA1203 5-80 
FA2325U 5-80 FCT1122 5-88 FSA1204 5-80 
FA2330 5-80 FCT1125 5-88 FSA1400 5-130 
FA2331 5-80 FCT1135 5-88 FSA1410 5-131 
FA2332 5-80 FD Series FSA1411 5-133 
FA2333 5-80 FD100 5-90 | FSA1412 5-135 
FA2334 5-80 FD111 5-92 — -FSA1413 5-137 
FA2335 5-80 FD300 5-94 FSA2000 «5-139 
FA2360E 5-80 | FD333 5-96 FSA2001 5-141 
FA2360U —=5-80 0 FD400 5-97a FSA2002 5-143 
FA2361E 5-80 FD444 | 5-97¢c FSA2003 5-145 
FA2361U 5-80 FD600 | 5-98 ” FV Series | 
FA3310 5-80 FD700 5-100 FV1006 5-147 
FA3311 5-80 FD777 | 5-102 | FV1008 5-147 
FA3312 | 5-80 | . FD6666 5-104 — - FV1010 5-147 
 FA3313 5-80 FDH Series ~-FV1012 . 5-147 | 
FA3320 5-80 FDH400 ts 5-105a -FV1014 : 5-147 
FA3321 5-80, FDH444 5-105c ~ FV1016 5-147 
FA3322 5-80 FDH600° | 5-106 FV1106 5-147 
FA3323 5-80 3 FDH666 | 5-108 FV1108 5-147 


| FA3324 5-80 FDH694 5-110 FV1110 5-147 


5-ii 


FORWARD CURRENT (mA) 


10-50 


100 


: 200-250 


300-400 


500 


SWITCHING SPEED (nSec) 


0.0.75 


1.0-2.0 


4.0 


- 50 


COMPUTER DIODE SELECTION GUIDE 


0-25 


FD777 

1N3596 
1N4244 
1N4376 


0-25 


FD/77 
1N4244 
1N4376 


1N4376 JAN 


1N252 
1N3596 


BREAKDOWN VOLTAGE (VOLTS) 


26-74 


FD700 

1N3067 
1N4533 
1N4536 
1N4727 


FDH666 
FDN666 
1N5319 


1N4450 


1N4950 


26-74 


FD700 


1N3605 
1N4152 
1N4533 


FDH666 
FDN666 
1N4450 
1N4950 
1N5319 


1N3603 


BREAKDOWN VOLTAGE (VOLTS) 


1N4148 


~1N4151 


1N4446 
1N4447 
1N4454 
1N4531 
1N4532 


1N4606 
1N4610 
1N5318 
FD6666 | 


FD6666 


75-100 
FD100 
FD111 
1N914 
1N3062 
1N3063 
1N3064 
1N3065 
1N914B 
1N4448 
1N5317 
FD600 
FDH600 
FDN600 
1N3600 
1N4150 
1N4607 
1N5282 
75-100 
1N3062 
1N5282 
__1N5317 
FD100 -1N3064 1N4151 
FD600 1N3065 1N4446 
FDH600 1N3600 1N4447 
FDN600 1N4148 1N4448 
1N914 1N4150 1N4454 
1N3063 1N4531 
FD111 
1N3602 


1N4532 


~ 1N4606 


1N4607 
1N4610 
1N5318 


0-1.0 


1.1-1.9 


2.0 


25 


3.44.0 


Type 


1N914 


-1N3062 


1N3063 
1N3064 
1N3600 
1N4148 
1N4150 
1N4151 
1N4244 
1N4376 
1N4446 


~-1N4447— 


CAPACITANCE (pf) 


; Page No. 


5-10 


ave 


«25-14 
9-15 
5-20 
5-22 
9-24 
5-26 
5-28 
5-34 | 
5-36 
5-38 


1N3062 


1N3065 


FD100 

1N3063 
1N3064 
1N4151 
1N4447 
1N4454 
1N4532 
1N4610 
FD6666 


FD111 

FD600 

FDH600 
FDN600 
1N3600 
1N4150 
1N4606 
1N5282 
1N5317 
1N5318 


1N914 

1N4148 
1N4446 
1N4448 
1N4607 


75-100 


1N4448 
1N4450 
1N4454 
1N4531 
1N4352 
1N4606 


1N4607 » 
1N4610 
-1N4727 
1N4950 
1N5282 
1N5317 


COMPUTER DIODE SELECTION GUIDE 


- BREAKDOWN VOLTAGE (VOLTS) 


26-74 ae 0-25 SS aes 


FD700 wt | 1N4244 
Boy 1N4376 


FD777 


1N5319 


-1N251 JAN 
FDH666 
FDN666 
1N4450 
1N4531 
1N4727 
1N4950 


COMPUTER DIODE NUMERICAL INDEX 


ell Type Page No. Type Page No. 


1N5318 5-64 
1N5319 5-66 
FD100 5-90 
FD111 | 5-92 
FD600 5-98 
FDH600 5-106 
FDN600 5-112 
FDH666 5-108 
FDN666 5-114 
FD700 | — ...5-100 
FD777 5-102 
FD6666 5-104 


5-iv 


GENERAL PURPOSE DIODE SELECTION GUIDE 


FORWARD CURRENT (mA) 


BREAKDOWN 
VOLTAGE (VOLTS) 0-49 50-99 100-149 150-200 
150-200 1N458 1N804 FD400 FD300 
1N459 FDH400 FD333 | 
FD444 1N3595 
FDH444 
1N485B 
1N3070 
1N3071 
100-149 1N662 1N658 1N837 
1N808 1N844 
50-99 1N457 1N795 1N483A 1N840 
1N891 1N483B 
1N3069 
0-49 1N456 1N791 1N482A 
1N925 1N292 
1N926 
FORWARD CURRENT (mA) 
LEAKAGE 
CURRENT (nA) 0-49 50-99 100-149 150-200 
>75 1N662 1N791 FD400 1N837 
, 1N813 1N804 FDH400 1N838 
1N815 1N3070 1N839 
1N3071 1N4363 
50-74 FD444 
FDH444 
1N658 
25-49 1N456 1N485B 
1N458 . 
1N459 
0-24 1N457 -FD300 
1N812 FD333 
1N3595 
GENERAL PURPOSE DIODE NUMERICAL INDEX 
Type Page No. Type | Page No. Type | ~ Page No. 
1N456 5-1 FD333 5-96 
1N457 : «53 FD400 5-97a 
1N458 5-4 FD444 : 5-97¢ 
1N459 5-5 FDH400 5-105a 
1N485B 5-6 FDH444 5-105c 


ZENER DIODE NUMERICAL INDEX 


Type 7 | . Page No. of ; , Pde : : | Page No. Type Page No. 


1N746-1N759 5-11 1N957-1N992 FZ901 5.149 


IN746A-1N759A oS 1N957A-1N992A | ne FZ902 5-149 
—IN753AJAN-IN759AJAN = 5-1L -_1N957B-1N992B ~——-FZ903 5-149 
1N753AJANTX- + J IN962BJAN-1N973BJAN —— FZ952 «5149 

IN759AJANTX Sell IN962BJANTX- --FZ953 «5-149 

- : 1N973BJANTX 
HOT CARRIER DIODE NUMERICAL INDEX 

Type : Page No. , 
FH1100 5-120 
FH1200 ; 5-122 


RADIATION RESISTANT DIODE NUMERICAL INDEX 


Type | | : Page No. | Type Page No. 
1N5427 5-68 15430 BT FDR300 5-154 
1N5428 BQ iN5431 5-76 —-FDR6OO 5-116 


1N5429. 5720 1N5432_ 5-78 - FDR700 «B18 


SPECIALTY DIODE SELECTION GUIDE/INDEX 


Device Page 


, eee . eT Device Page 
Family ; Description Type No. Family ial ca Type -sCNo. 
Voltage Variable Capacitor — Low Voltage FV1006 5-126 Reference Diode _ Low TC Series FCT1035 5-88 
Voltage Variable Capacitor — Low Voltage FV1008 5-126 Reference Diode , Low TC Series FCT1125 5-88 
Voltage Variable Capacitor LowVoltage FV1010 — 9-126 © Reference Diode | | Low TC Series FCT1122 5-88 
Voltage Variable Capacitor — Low Voltage FV1012 9-126 Reference Diode Low TC Series FCT1121 9-88 
Voltage Variable Capacitor — Low Voltage FV1014 5-126 Reference Diode Low TC Series FCT1135 5-88 
Voltage Variable Capacitor — Low Voltage FV1016 5-126 Reference Diode Multi-Current Series MCR2225 5-121 
Voltage Variable Capacitor High Voltage FV1106 5-126 Reference Diode Multi-Current Series MCR2222 5-121 
Voltage Variable Capacitor § High Voltage FV1108 5-126 Reference Diode Multi-Current Series §©MCR2221 5-121 
Voltage Variable Capacitor High Voltage FV1110 . 5-126 Reference Diode Multi-Current Series MCR2235 5-121 
Voltage Variable Capacitor — High Voltage FV1112 ~=——s«éO5- 126 Reference Diode Multi-Current Series © MCR2525 5-121 
Voltage Variable Capacitor = High Voltage _ FV1114 5-126 Reference Diode Multi-Current Series MCR2522 5-121 
Voltage Variable Capacitor § High Voltage FV1116 5-126 « Reference Diode Multi-Current Series MCR2521 5-121 
Pico Ampere Diode Ultra Low Leakage FJT1000 5-122 Reference Diode Multi-Current Series MCR2535 : 5-121 
Pico Ampere Diode Ultra Low Leakage FJT2000 5-141 Reference Diode Multi-Current Series — MCR2025 5-121 
Reference Diode Low TC Series FCT1025 5-88 Reference Diode | Multi-Current Series MCR2022 5-121 
Reference Diode Low TC Series FCT1022 9-88 Reference Diode _ Multi-Current Series = MCR2021 9-121 


Reference Diode Low TC Series FCT1021 5-88 Reference Diode Multi-Current Series MCR2035 ~ 5-121 


5-vi 


DIODE ASSEMBLIES SELECTION GUIDE/INDEX 


GLASS Forward GLASS Forward 

DIODE ASSEMBLIES Voltage Device Page | DIODE ASSEMBLIES Voltage Device Page 
Description Match (mV) Type No. Description Match (mV) Type No. 
Encapsulated Pair 10.0 1N4306 5-30 Bridges 10.0 © FA3330 5-80 
Encapsulated Pair 10.0 1N4306JAN 5-30 Bridges 15.0 FA3331 5-80 
Encapsulated Pair 3.0 FA2301E 5-80 Bridges 20.0 FA3332 5-80 
Encapsulated Pair 10.0 FA2311E 5-80 Bridges 10.0 FA3333 5-80 
Encapsulated Pair 5.0 FA2312E 5-80 Bridges 15.0 FA3334 5-80 
Encapsulated Pair 15.0 FA2313E 5-80 Bridges 20.0 FA3335 5-80 
Encapsulated Pair 3.0 FA2320E 5-80 Bridges 10.0 FA3360 5-80 
Encapsulated Pair 10.0 FA2321E 5-80 Bridges 20.0 FA3361 5-80 
Encapsulated Pair 5.0 FA2322E 5-80 Encapsulated Quad 10.0 IN4307 5-32 
Encapsulated Pair 15.0 FA2323E 5-80 Encapsulated Quad 10.0 IN4307JAN 5-32 
Encapsulated Pair 10.0 FA2324E 5-80 Encapsulated Quad 3.0 FA4310E 5-80 
Encapsulated Pair 20.0 FA2325E 5-80 Encapsulated Quad 10.0 FA4311E 5-80 
Encapsulated Pair 10 mV FA2330E 5-80 Encapsulated Quad 5.0 FA4312E 5-80 
Encapsulated Pair 15 mV FA2331E 5-80 Encapsulated Quad 15.0 FA4313E 5-80 
Encapsulated Pair 20 mV FA2332E 0-80 Encapsulated Quad 3.0 FA4320E 9-80 
Encapsulated Pair 10 mV FA2333E 5-80 Encapsulated Quad 10.0 FA4321E 5-80 
Encapsulated Pair 15 mV FA2334E 5-80 Encapsulated Quad 5.0 FA4322E 5-80 
Encapsulated Pair 20 mV FA2335E 5-80 Encapsulated Quad 15.0 FA4323E 5-80 
Encapsulated Pair 10.0 FA2360E 5-80 Encapsulated Quad 10.0 FA4324E 5-80 
Encapsulated Pair 20.0 FA2361E 5-80 Encapsulated Quad 20.0 FA4325E 5-80 
Unencapsulated Pair 3.0 FA2310U 5-80 Encapsulated Quad 10.0 FA4330E 5-80 
Unencapsulated Pair 10.0 FA2311U 5-80 Encapsulated Quad 15.0 FA4331E 5-80 
Unencapsulated Pair 5.0 FA2312U 5-80 Encapsulated Quad 20.0 FA4332E 5-80 
Unencapsulated Pair 15.0 FA2313U 5-80 Encapsulated Quad 10.0 FA4333E 5-80 
Unencapsulated Pair 3.0 FA2320U 5-80 Encapsulated Quad 15.0 FA4334E 5-80 
Unencapsulated Pair 10.0 FA4321U 5-80 Encapsulated Quad 20.0 FA4335E 5-80 
Unencapsulated Pair 5.0 FA2322U 5-80 Encapsulated Quad 10.0 FA4360E 5-80 
Unencapsulated Pair 15.0 FA2323U 5-80 Encapsulated Quad 20.0 FA4361E . 5-80 
Unencapsulated Pair 10.0 FA2324U 5-80 Unencapsulated Quad 3.0 FA4310U 5-80 
Unencapsulated Pair 10 mV FA2331U 5-80 Unencapsulated Quad 10.0 FA4311U 5-80 
Unencapsulated Pair 15 mV FA2331U 5-80 Unencapsulated Quad 5.0 FA4312U 5-80 
Unencapsulated Pair 20 mV FA2332U 5-80 Unencapsulated Quad 15.0 FA4313U 5-80 
Unencapsulated Pair 10 mV FA2333U 5-80 Unencapsulated Quad 3.0 FA4320U 5-80 
Unencapsulated Pair 15 mV FA2334U 5-80 Unencapsulated Quad 10.0 FA4321U 5-80 
Unencapsulated Pair 20 mV FA2335U 5-80 Unencapsulated Quad 5.0 FA4322U 5-80 
Unencapsulated Pair 10.0 FA2360U 5-80 Unencapsulated Quad 15.0 FA4323U 5-80 | 
Unencapsulated Pair 20.0 FA2361U 5-80 Unencapsulated Quad 10.0 FA4324U 5-80 
Bridges 3.0. FA3310 5-80 Unencapsulated Quad 20.0 FA4325U 5-80 
Bridges 10.0 FA3311 5-80 Unencapsulated Quad 10.0 FA4330U 5-80 
Bridges 5.0 FA3312 5-80 Unencapsulated Quad 15.0 FA4331U 5-80 
Bridges | 15.0 FA3312 5-80 Unencapsulated Quad 20.0 FA4332U 5-80 
Bridges | 3.0 FA3320 5-80 Unencapsulated Quad 10.0 FA4333U 5-80 
Bridges 10.0 FA3321 5-80 Unencapsulated Quad 15.0 FA4334U 5-80 
Bridges 5.0 FA3322 5-80 Unencapsulated Quad 20.0 FA4335U 5-80 
Bridges 15.0 FA3323 5-80 Unencapsulated Quad 10.0 FA4360U 5-80 
Bridges 10.0 FA3324 5-80 Unencapsulated Quad 20.0 FA4361U 5-80 
Bridges 20.0 FA3325 5-80 
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CHIP 
ASSEMBLIES 
Family 


Common Anode 
Common Anode 
Common Anode 
Common Anode 
Common Anode 
Common Anode 
Common Cathode 


Common Cathode | 


Common Cathode 
Common Cathode 
Common Cathode 
Common Cathode 
Common Cathode 
Common Cathode 
Common Cathode 
Common Cathode 
Matrix | 
Matrix 

Matrix 

Matrix 

Matrix 


Description 


2 diode 
2 diode 
3 diode 
3 diode 
4 diode 
5 diode 
2 diode | 
2 diode 
3 diode 
3 diode 
4 diode 
4 diode 
5 diode 
6 diode 
7 diode 
8 diode 
2 diode 
2 diode 
4 diode 
4 diode 
6 diode 


Device 
_ Type 


FSA1177 
FSA1178 
FSA1179 
FSA1181 
FSA1182 
FSA1183 
FSA1169 
FSA1202 
FSA1171 
FSA1172 
FSA1203 
FSA1173 
FSA1174 
FSA1204 


FSA1175° 


FSA1176 
FSA1184 
FSA1185 
FSA1186 
FSA1187 
FSA1188 


. Page 
No. 


5-80 
9-80 
9-80 
5-80 
9-80 
9-80 
5-80 
5-80 
5-80 
9-80 
5-80 
9-80 
5-80 
5-80 
9-80 
5-80 
9-80 
5-80 
5-80 
5-80 
5-80 


CHIP 
ASSEMBLIES 
Family 


Matrix 
Bridge . 
Bridge 
Bridge 
Bridge 
Bridge 
Bridge 
Bridge 


Bridge 


Transmission Gate 
Transmission Gate 
Core Driver 
Common Anode 
Common Cathode 
Core Driver 

Core Driver 

Core Driver 

Core Driver 
Common Cathode 
Common Anode 
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DIODE ASSEMBLIES SELECTION GUIDE/INDEX 


Description 


- 8diode 
Unmatched 
Unmatched 
VF Matched 
VF Matched 
VF Matched 
VF Matched 
VF & IR Matched 
VF & IR Matched 
VF Matched 
VF & IR Matched 
8 diode 
8 diode 
8 diode 
16 diode 
8 diode 
16 diode 
8 diode 
8 diode 
8 diode 


Device 
Type 


FSA1189 
FSA1197 
FSA1198 
FSA1191 
FSA1192 
FSA1195 
FSA1196 
FSA1193 
FSA1194 
FSA1199 
FSA1201 
FSA1400 
FSA1410 
FSA1411 
FSA1412 
FSA1413 
FSA2000 
FSA2001 
FSA2002 
FSA2003 


1IN456 
HIGH CONDUCTANCE, LOW LEAKAGE, PLANAR* DIODE 


GENERAL DESCRIPTION — The 1N456 is a high conductance, extremely low-leakage, planar* diode. Specified 
maximum values for voltage drop, capacitance, and leakage current mean flexibility in designing circuits 
which require large numbers of diodes. In those applications where reverse current is a critical design para- 
meter, the inherent qualities of the Fairchild process eliminate the problem of leakage degradation. 


PHYSICAL DIMENSIONS 


.02 NOM. DIA. 


ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) 


WIV Working inverse voltage 25V 
lo Average rectified current 90 mA 
F DC forward current 135 mA 
iy Recurrent peak forward current 450 mA 
i,(surge) Peak forward surge current pulse width of 1 second 700 mA 
i,(surge) Peak forward surge current pulse width of 2 us 1200 mA 
P Power dissipation | | 200 mW 
1/6 Power derating factor 1.6 mW/°C 
Ty Operating temperature —65°C to +150°C 
Une Storage temperature, ambient | ae —65°C to +175°C 


NOTE: All dimensions in inches 
See note 2. 
Weight: 0.25 gram. 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
SYMBOL 


Breakdown Voltage 
Reverse Current 

Reverse Current (+150°C) 
Forward Voltage 
Capacitance 


*Planar is a patented Fairchild process. 
NOTES: 


(1) The maximum ratings are limiting values above which ‘life or satisfactory performance may be impaired. 
(2) Leads are tinned. Gold plate with nickel strike may be obtained when specified. 
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MAXIMUM RATINGS (25°C) [Note 1] 


WIV 


i, (surge) 
i, (surge) 


NOTES: 


Working Inverse Voltage 

Average Rectified Current 

Forward Current steady state d.c. 

Recurrent Peak Forward Current 

Peak Forward Surge Current Pulse Width of 1 second 
Peak Forward Surge Current Pulse Width of 1 microsecond 
Power Dissipation 

Operating Temperature 

Storage Temperature, ambient 


Forward Voltage 

Reverse Current 

Reverse Current (150°C) 
Breakdown Voltage 

Capacitance (f = 1 MHz) [Note 2] 


60 V 

75mA 

140 mA 

225 mA 

500 mA 

2A 

400 mW 

— 65°C to + 150°C 
— 65°C to + 175°C 


(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
(2) Capacitance as measured on Boonton Electronic Corporation Model No. 75A-S8 Capacitance Bridge or equivalent. 


2 
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~IN457 


-LOW LEAKAGE PLANAR® DIODE 


PHYSICAL DIMENSIONS 


(All dimensions in inches) 


.105 MAX 
DIA 


UNITS —sC TEST._- CONDITIONS 


I; = 20 mA 
nA Vp = — 60V 
uA Vp = — 60V 
Volts lp = 100 uA 

pF Mp = OV 


*Planar is a patented Fairchild process. 


IRGCHI 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILO CAMERA AND INSTRUMENT CORPORATION 


1N458 


LOW LEAKAGE. PLANAR® DIODE 


| MAXIMUM RATINGS (25°C) [Note 1]. 


WIV .. Working Inverse Voltage 

, _ Average rectified current 

ip Forward current steady state d.c. 
y . Recurrent peak forward current 


i, (surge) Peak forward surge current pulse width of .1 second 


iy (surge) Peak forward surge current pulse width of 1 us 


Po sf Power dissipation 
TA | Operating temperature 
T stg Storage temperature, ambient 
aie L SPECIFICATIONS (25°C uniess otherwise noted) 


| Forward Voltage. 
Reverse Current - 
Reverse Current (150°C) 
Breakdown Voltage - 
; Capacitance (f= 1 Mt [Note 2] 


NOTES: 


125V 
55 mA 
115 mA 


175 mA © 
500 mA. 
2A. 


400 mW 
—65°C to +150°C 
—65°C to +175°C 


(1) The maximum ratings are limiting values above which life or juiiciateny performance may be impaired. ; 
(2) Capacitance as measured on Boonton Electronic Corporation Model No. TS5A- $8 Capacitance Bridge or equivalent. 
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~ PHYSICAL DIMENSIONS _ 


(All dimensions: in inches) 


.105 MAX 
DIA 


UNITS TEST CONDITIONS 


 * Planar is a patented Fairchild process. 


= sEM aS wrSti ee ICTO - 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


Se: —-:1N459 
? _* ;* LOW LEAKAGE PLANAR‘DIODES | 


MAXIMUM RATINGS (25°C) [Note 1] PHYSICAL DIMENSIONS 
| WIV _ Working Inverse Voltage : 175V : pg ee ete ey 
| lo Average rectified current 40 mA ] i 

ip Forward current steady state d.c. ~ —:100 mA 1.0 MIN 

Recurrent peak forward current 125 mA 

i, (surge) Peak forward surge current pulse width of 1 second 900 mA 

i, (surge) Peak forward surge current pulse width of 1 microsecond 2A 

P Power dissipation | 400 mW 

Ta ' Operating temperature —65° to +150°C 

Tag Storage temperature, ambient - | —65° to +175°C 


1.0 MIN 


a 


—— .105 MAX 
DIA 


ELECTRICAL SPECIFICATIONS (25°C unless otherwise noted) 


‘SYMBOL CHARACTERISTIC | . MAX. | TEST CONDITIONS — 


| Forward Voltage | | | | ; | : | I; = 3.0 mA 
Reverse Current 3 nA  Vp=-1/5V 


Reverse Current (150°C) BA Vp = —175V 
Breakdown Voltage Ip = 100 vA 


Capacitance (f = 1 MHz) [Note 2] pF Vp = OV 


* Planar is a patented Fairchild process. 


NOTES: 


(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
(2) Capacitance as measured on Boonton Electronic Corporation Model No. 75A-S8 Capacitance Bridge or equivalent. 


= 


SEMICONDUCTO 
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MAXIMUM RATINGS (25° °C) [Note 1] 


WIV Working Inverse Voltage 
lo _ Average Rectified Current 
I: Forward Current Steady State d.c. 
iF Recurrent Peak Forward Current 


|, (surge) Peak Forward Surge Current Pulse Width of 1 Second 
I, (surge) Pear Forward Surge Current Pulse Width of l US 


P ~ Power Dissipation 
Th _ Operating Temperature 
. 


stg Storage Temperature Ambient 


ELECTRICAL SPECIFICATIONS (25°C unless otherwise noted) 


SYMBOL CHARACTERISTIC 


Forward Voltage 
Reverse Current 
Reverse Current (150°C) 
Breakdown Voltage 
C, [Note 2] Capacitance 


NOTES: 


175V 
200 mA 
375 mA 
450 mA 
LOA 


AOA 


400 mw 
— 65°C to + 150°C 
— 65°C to + 175°C 


(1) The maximum ratings are limiting values above which life or satisfactory ssieiaanin may be impaired. . 
(2) Capacitance as measured on Boonton Electronic Corporation Model No. 75A-S8 Capacitance Bridge or equivalent. — 
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1N485B 


PHYSICAL DIMENSIONS 


(All dimensions in inches} 


.105 MAX 
DIA. 


TEST CONDITIONS 


*Planar is a patented Fairchild process. 


SEMICONDUCTOR 


_ A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION — , 


IN658 
HIGH CONDUCTANCE, HIGH SPEED PLANAR* DIODE 


“s 


MAXIMUM RATINGS (25°C) [Note 1] 


WIV Working Inverse Voltage 100 V | ee are 
I, Average Rectified Current 100 mA | 
F Forward Current Steady State d.c. 150 mA 
iy Recurrent Peak Forward Current 300 mA 
- i,(surge) Peak Forward Surge Current Pulse Width of 1 second 500 mA 
i-(surge) Peak Foward Surge Current Pulse Width of 1 us 2000 mA 
p Power Dissipation | 250 mW 
P Power Dissipation 100 mW @ 125°C 
Ta Operating Temperature —65°C to +175°C 
Tis Storage Temperature, Ambient | —65°C to +200°C 


.105 MAX 
DIA 


ELECTRICAL SPECIFICATIONS (25°C unless otherwise noted) 


SYMBOL CHARACTERISTIC | : TEST CONDITIONS 


- Forward Voltage 

Reverse Current 
lp Reverse Current (150°C) 
By Breakdown Voltage 
t..(Note 2) Reverse Recovery Time 


*Planar is a patented Fairchild process. 


NOTES: 


(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
(2) Recovery to 80K ohms in JAN 258 circuit. , 
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GENERAL DESCRIPTION — The 1N662 is a high conductance ultra-fast planar diode. This device couples high 
speed with high conductance and high breakdown voltage, and enables the designer to choose a diode with 
planar reliability to fulfill most general-purpose switching applications. 


ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) 


WIV 


i,(surge) 
i, (surge) 


NOTES: 


Working inverse voltage 

Average rectified current 

Forward current steady state DC 

Recurrent peak forward current 

Peak forward surge current pulse width of 1.0 second 
Peak forward surge current pulse width of 1.0 us 
Power dissipation 

Power derating factor 


- Operating temperature 


Storage temperature, ambient 


_ CHARACTRISTICS — 


Reverse Current (+25°C) 
Reverse Current (+100°C) 
Reverse Current (-++-25°C) 
Reverse Current (+100°C) 
Forward Voltage . 
Breakdown Voltage 
Reverse Recovery Time 
Capacitance 


80 V 

100 mA 

340 mA 

300 mA 

5A 

2A 

400 mW 

3.2 mW/°C 
—65°C to +150°C 
—65°C to +175°C 


(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
(2) Vp = 40 V; 1. = 5 mA; R, = 2.3 kQ; C, = 40 pF; Recovery to 100 k. 
(3) Leads are tinned. Gold plate with nickel strike may be obtained when specified. 
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IN662 


HIGH SPEED, HIGH CONDUCTANCE PLANAR® DIODE 


PHYSICAL DIMENSIONS 


.02 NOM. DIA. 


NOTE: All dimensions in inches 


SEE NOTE 3 


UNITS TEST CONDITIONS 


Vp = 50V 
Vp = 50V 
Vp = 10V 

Vp = 10V 
I = 10mA 
lp = 100 uA 
(Note 2) 

Vp = 10V 


*Planar is a patented Fairchild process. 


FAIR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


FAIRCHILD DIODE IN662 


TYPICAL ELECTRICAL CHARACTERISTICS 
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~IN914 
ULTRA FAST PLANAR® DIODE 


MAXIMUM RATINGS (25°C) [Note 1] , | . 
WIV ‘Working Inverse Voltage | sg 20V 


PHYSICAL DIMENSIONS 


lo Average Rectified Current. — | | 50 mA raiaimensnnc tances 
IF Forward Current Steady State d.c. 75 mA 
Ip Recurrent Peak Forward Current | | 150 mA 
it(surge) Peak Forward Surge Current Pulse Width of 1 Second a 500 mA 
Is{surge) Peak Foward Surge Current Pulse Width of 1 us 2000 mA 
P Power Dissipation | 250 mW 
P Power Dissipation 100 mW at 125°C 
Ta Operating Temperature — 65° to +175°C 
— 65° to +175°C 


Taig Storage Temperature, Ambient 


1.0 MIN 
02 ical 
DIA 
an MAX 


TEST CONDITIONS 


ELECTRICAL SPECIFICATIONS (25°C unless otherwise noted) 


SYMBOL 
Ve 
Ir 
Ie 


BV 
BV 
t.- (Note 2) 


Ve (Note 5) 


Co (Note 3) 
Re (Note 4) 
~ AV-/°C 


CHARACTERISTIC ; , : MAX. 


Forward Voltage 
Reverse Current | 
Reverse Current (150°C) 
Breakdown Voltage 
Breakdown Voltage 
Reverse Recovery Time 


Peak forward recovery voltage 


Capacitance 
Rectification Efficiency 45% 


Forward Voltage Temperature Coefficient 


—1.8mV/°C 


lz: = 10mA 
Vp = —20V 
Ve = —20V 

Ip = —25 wA 

Ik = 100 wA 

lI; = 10 mA 
Vra=6V 

I; = 50 mA pulse 
Vpe=OVfF=1 

f = 100 MHz 


*Planar is a patented Fairchild process. 


NOTES: 


(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 

(2) Recovery to 1 mA. 

(3) Capacitance as measured on Boonton Electronic Corporation Model No. 75A-S8 Capacitance Bridge or equivalent. 

(4) Rectification efficiency is defined as the ratio of D.C. joad voltage to peak rf input voltage to the detector circuit, measured with 2.0 V r.m.s. input to the circuit. Load re- 
sistance 5k ohms, load capacitance 20 pF. 

(5) Pulse width =- 0.1 ys; Rise time of pulse equal to or less than 25 ns. Repetition rate 5 - 100 kHz. 


AIRCHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD SILICON PLANAR* ZENER DIODES 


400 MILLIWATT VOLTAGE REGULATORS 
1N746-1N759 SERIES & 1N957-1N992 SERIES 


GENERAL DESCRIPTION - The Fairchild General Purpose Voltage Regulator is a Silicon 
Planar Diode designed for a wide range of voltage regulation and voltage limiting applications. PHYSICAL DIMENSIONS 


Utilizing the Planar process, these devices offer, ultra-stable reverse voltage, low leakage, 
low dynamic impedance, and high reliability. 1.0 MIN. 


@ Extremely low leakage at biases approaching the Zener voltage —typically an order of 
magnitude lower than specified values. 


Extreme leakage stability. This is a strong reliability indicator. 
Very low dynamic resistance, | 
Sharp Zener knees, 


Planar Construction above 5.6 volts. 


ABSOLUTE MAXIMUM RATINGS - The maximum ratings are limiting values above which life or 
satisfactory performance may be impaired. 


Operating Temperature , -65°C to +150°C 
Storage Temperature | -65°C to +175°C 
Power Dissipation : | 400 mW 7 en iene eee 
Power Derating Factor | 3.2 mW/°C 


TYPICAL ELECTRICAL CHARACTERISTICS | 


ZENER IMPEDANCE VERSUS V_ VERSUS I; POWER DISSIPATION VERSUS 
REVERSE CURRENT 7 (Typical) | AMBIENT TEMPERATURE 


Tn 


wal 
SEGRE RE 
SEREREEeR 


ERE UEERRED 
ae 4nenen 


[e = ar ae — = 0 2 50 75 100 12 150 175 200 
ne ZENER CURRENT - mA . - VOLIS Ty ~ AMBIENT TEMPERATURE - °C 


oon oe a 
at tt 


- POWER DISSIPATION. - mW 


Zz ~ ZENER IMPEDANCE - OHMS 


Py 


*Planar is a patented Fairchild process. 


_ FAIF 
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(1) . The 1N746-1N759 series have a standard Zener voltage tolerance of +10%. A tolerance of +5.0% is also available by suffixing A to the JEDEC type number, 
(2) ~The 1N957-1N992 series have a 20% tolerance. Add suffix A for 10% tolerance, and suffix B for 5. 0% tolerance. 


(3) Ree Zener Seen Z aT 


JEDEC v, vy a a SP of a YR. oe eee T.C. zm 
Type | : 
No. | Gener Voitage Test. | Max, Zener impedance | Reverse | — Max, Reverse Temperature! Max, Current 
Nominal Current | (Note 3) = ° | +Voltage Current @ Vr Coefficient (Note 4) 
| | | : : (Maximum) 
| ZT at Lt Z zk atl = (Note 5) 25°C 150°C 
| Volts mA Ohms {Ohms /| mA. Volts, pA pA %/°C: 
(Note 1) | | A |B. ol a+ Ree, 
1N746 3.3 20.00 28.0 1.0 10.00 | 30.0 - .070 
1IN747 3.6 - 20.00 24.0 1.0 10.00 30.0 - 065 
1N748 3.9 20.00 23.0 1.0 10.00 30.0 - .060 
1N749 4.3 20.00 22.0 1.0 2.00 30.0 -.055 
1N750 4.7 20.00 19.0 1.0 2.00 30.0 - 043 | 
1IN751 5.1 20.00 17.0 1.0 1.00 20.0 | + .030 
-1N752 5.6 20.00 11.0 1.0 1.00 20.0 + 028 
1N753 6.2 20.00 7.0 1.0 0.10 20.0 +.045 . 
1N754 6.8 20.00 5.0 1.0 0.10 20.0 © +.050 
1N755 4.5 20.00 6.0 1.0 0.10 20.0 + .058 
1N756 8.2 20.00 8.0 1.0 0.10 20.0 +062 
1N757 9.1 20.00 16.0 1.0 0.10 20.0 + .068 
1N758 | 10.0 20.00 17.0 1.0 0.10 | 20.0 +.075 
1N759 12.0 } 20.00 50.0 1.0 ~ 0.10 20.0 + 077 
(Note 2) | | 7 . | 
1N957 6.8 18.50 4.5 700 | 1.0 4,9| 5.2] 10.00 50.0 +050 
1N958 7.5 16.50 5.5 700 0.5 5.4] 5.7] 10.00 50.0 + .058 
1N959 8.2 15.00 6.5 700 | 0.5 5.9| 6.2] 5.00 50.0 + 062 
1N960 | 91 14.00 7.5 700 0.5 6.6{ 6.9; 1.00 10.0 +.068 
1N961 ~  -:10.0 12.50 — 8.5 700 0.25 7.2| 7.6] 1,00 10.0 +.072 
-1N962 | 11.0 11.50 9.5 700 0.25 8.0| 8.4! 1.00 5.0 +.073 
1N963 12.0 10.50 11.5 700 0.25 8.6| 9.1] 1.00 5.0 +.076 
1N964 13.0 9.50 13.0 700 0,25 9.4| 9.9] 0.10 5.0 + .079 
1N965 15.0 8.50 16.0 700 0.25 10.8] 11.4] 0.10 5.0 +.082 
1N966 16.0 7.80 17.0 700 | 0.25 11.5] 12.2| 0.10 5.0 + .083 
1N967 — 18.0 7.00 21.0 750 0.25 13,0) 13.7| 0.10 5.0 +.085 
~ 1N968 — 20.0 6.20 25.0 750 0.25 14,4} 15.2; 0.10 5.0 + .086 
1N969 — 22.0 5.60 | 29.0 750 0.25 15.8] 16.7] 0.10 1.0 +087 
-1N970 24.0 5.20 33.0 750 | 0.25 17.3) 18.2] 0.10 1.0 +.088 
1N971 27.0 4.60 41.0 750 0.25 | 19.4] 20.6; 0.10 1.0 +090 11.0 
1N972 30.0 4,20 49.0 1000 0.25 21.6} 22.8| 0.10 1.0 +.091 10.0 
1N973 33.0 3.80 58.0 1000 0.25 23.8] 25.1] 0.05 1.0 + .092 9.2 
1N974 36.0 3.40 70.0 1000 0.25 25.9! 27.4| 0.05 1.0 +093 8.5 
1N975 39.0 3.20 80.0 1000 0.25 28.1] 29.7) 0.05 1.0 +094 7.8 
1N976 . 43.0° | 3.00 93.0 1500 | 0,25 31.0} 32.7| 0.05 1.0 +.095 —6 7.0 
1N977 «47.0 2.70 105.0 1500 0.25 33.8} 35.8 | 0.05 1.0 +.095: 6.4 
1N978 ~—~§1.0. 2.50 125.0 1500 0.25 | 36.7] 38.6; 0.05 1.0 +.096 5.9 
_ 1IN979 — §6.0 2.20 150.0 2000 | 0.25 | 40.3] 42.6] 0.05 1.0 + 096 5.4. 
- 1N980 -— 62.0 2.00 185.0 2000 0.25 44.6! 47.1 | 0.05 1.0 +.097 4.9 
1N981 68.0 1.80 230.0 | 2000 0.25 49.0} 51.7] 0.05 1.0 +.097 — 4.5 
| IN982 75.0 1.70 270.0 2000 0.25 54.0] 56.0| 0.05 1.0 + .098° 4.0 
| 1IN983 82.0 1.50 330.0 3000 0.25 59.0) 62.2; 0.05 1.0 +098 | 3.7 
- 1N984 91.0 1.40 400.0 3000 0.25 65.5] 69.2 | 0.05 1.0 +.099 on BES 
1N985_ 100.0 1.30 500.0 3000 | 0.25 72.0| 76.0; 0.05 1.0 +2110. 3.0 
| IN986 | 110.0 1.10 750.0 4000 0.25 79,2| 83.6] 0.05 1.0 +.110 | 2.7 
—1N987 120.0 1.00 900.0 4500 0.25 86.4] 91.2} 0.05 1.0 +110 2.5. 
 1IN988 130.0 0.95 1100.0 5000 0.25 93.6| 98.8 0.05 1.0 +110 2.3 
| 1N989 © * 150.0 0.85 1500.0 6000 0.25 |108,0|114.0] 0.05 1.0 +.110 2.0 
1N990 160.0 ~ 0.80 1700.0 6500 0.25 |115,2|121.6} 0.05 1.0 +.110 1.9 
1N991 | — 180.0 0.68 2200.0 7100 0.25 |129.6]136.8| 0.05 | 1.0. +.110 17 
1N992 200.0 . 0.65 2500.0 8000 0.25 |144,0)152.0| 0.05 — 1.0 +.110 1.5 
NOTES: 


and Z oe are derived by superimposing a 60 cycle AC signal, having an RMS value equal to 10% of the DC Zener current, on 


(4) . Maximum Zener current ratings. , fal are based on the maximum voltage of a 20% tolerance unit. For closer tolerance units or units WHETe: the actual 


~ Zener. voltage (VZ) is known at the ae ratine point, the maximum Zener current ray be increased according to the derating curve, 
(5) Vr Value for 20% tolerance = 80% lowest v value for each type. 


1N753A through 1N759A, and 1N962B through 1N973B are available in Military Qualified (JAN) types. 
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-1N3062 


LOW-CAPACITANCE PLANAR DIODE 


1 pf AT O VOLTS 


MAXIMUM RATINGS (25° C) [ Note 1] 


WIV Working Inverse Voltage 

I, Average rectified current 

* Forward current steady state d.c. 
i, Recurrent peak forward current 


1, (surge) Peak forward surge current pulse width of 1.0 Second 


F (surge) Peak forward surge current pulse width of 1.0 wSecond 


P Power dissipation 

Pp Power dissipation derating factor 
Ta, Operating temperature 

T ste Storage temperature, ambient 


Characteristic 


Forward Voltage 
Reverse Current 
Reverse Current (150° C) 
Breakdown Voltage 


Reverse Recovery Time [ Note 2] 


Capacitance [ Note 3] 
Rectification Efficiency [| Note 4] 


Forward Voltage Temperature 
Coefficient 


00 Volts 

75 mA 

115 mA 

220 mA 

000 mA 

2000 mA 

290 mW 
1.67 mW/°C 
-65° C to +175° C 
-65° C to +200° C 


PHYSICAL DIMENSIONS 
(IN INCHES) 
.105 MAX. DIA. 


020 NOM. DIA. 


.275 MAX. 


20 mA 
50 V 
00 V 
5.0 wA 
10 mA 


= 6.0V, 
r 
= 100 ohms 


OV f=1.0mc 


Copyright 1963 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 


NOTES: 

(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 

(2) Recovery to 1.0 mA 

(3) Capacitance as measured on Boonton Electronic Corporation Model No. 75A-S8 Capacitance Bridge or equivalent. 


(4) Rectification efficiency is defined as the ratio of D. C. load voltage to peak rf input voltage tothe detector circuit, . 
. measured with 2.0V r.m.s. input to the circuit. Load résistance 5.0 K ohms, load capacitance 20pf. 
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IN3063 


ULTRA-FAST PLANAR DIODE 


CONTROLLED FORWARD \ VOLT TAGE 
MAXIMUM RATINGS (25° C) [ Note 1] 
| : PHYSICAL DIMENSIONS 

WIV __—* Working Inverse Voltage 50 Volts Dene oS | aancaneat, 9 
| Ay Average rectified current 75 mA “t 020 NOM. DIA. 
| In Forward current steady state d.c. 115 mA . 

i, Recurrent peak forward current 225 mA 

if (surge) Peak forward surge current pulse width of 1.0 Second 500 mA 

i, i, (surge) Peak forward surge current pulse width of 1.0 uSecond 2000 mA 

P Power dissipation 290 mW 

Pp Power dissipation at 125° C 100 mW 
T a Operating temperature | -65° C to +175° C . 

T ste Storage temperature, ambient -65° C to +200° C 


ELECTRICAL SPECIFICATIONS (25° C unless otherwise noted) 
) Characteristic 
Forward Voltage 


Forward Voltage .— 


Forward Voltage 


<<< < 
my Ro 


Forward Voltage 
Reverse Current | 
Reverse Current (150° C) 
Breakdown Voltage 


Reverse Recovery Time [ Note 2] 


ct W a 


_ Capacitance [ Note 3] 
Rectification Efficiency [ Note 4] 


Forward Voltage Temperature 
Coefficient 


NOTES: 

(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
(2) Recovery to 1.0 mAin E. G. andG. circuit. 

(3) Capacitance as measured on Boonton Electronic Corporation Model No. 75A-S8 Capacitance Bridge or equivalent. 


(4) Rectification efficiency is defined as the ratio of D. C. load voltage to peak rf input voltagetothe detector circuit, . 
measured with 2.0V r.m.s. input to the circuit. Load resistance 5.0 K ohms, load capacitance 20pf. 
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10 mA 
2.0 mA 
1.0 mA 
(250 pA 

-50 V 

= -50 V 
0.0 uA 
10 mA 
10 mA 


0V f=1.0 mc 
= 100 mc 


Copyright 1963 by Fairchild Semiconductor, .a Division of Fairchild Camera and Instrument Corporation 
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IN3064 


ULTRA FAST— LOW CAPACITANCE PLANAR* DIODE 


MAXIMUM RATINGS (25°C) [Note 1] 


WIV Working Inverse Voltage 
l. Average rectified current 
F Forward current steady state d.c. 
ir Recurrent peak forward current 


ir (surge) Peak forward surge current pulse width of 1.0 Second 
i; (surge) Peak forward surge current pulse width of 1.0 uSecond 
P Power dissipation 


P Power dissipation at 125°C 
Ta Operating temperature 
Teg Storage temperature, ambient 


ELECTRICAL SPECIFICATIONS (25°C unless otherwise noted) 


SYMBOL CHARACTERISTIC 


Forward Voltage 

Reverse Current 

Reverse Current (150°C) 
Breakdown Voltage 

Reverse Recovery Time {Note 2] 


Forward Recovery Peak Voltage [Note 3] 
Capacitance [Note 4] 

Rectification Efficiency [Note 5] 

Forward Voltage Temperature Coefficient 


NOTES: 


50 Volts PHYSICAL DIMENSIONS 
75 mA (All dimensions in inches) 


115 mA ai 
225 mA | 
500 mA 
2000 mA 
250 mW 
100 mW 
—65°C to +150°C 
— 65°C to +175°C 


.105 MAX 
DIA 


MAX. UNITS TEST CONDITIONS 


10 mA (V, = 1.0V) 
= 1002 
|; = 100 mA pulse 
Ve = OV f= 1.0 MHz 
f = 100 MHz 


*Planar is a patented Fairchild process. 


(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 


(2) Recovery to 1.0 mA in E. G. and G. circuit. 


(3) The oscilloscope used as the response detector shall have a band width of at least 10 MHz (3.0 dB down), and shall be calibrated using a deposited carbon resistor of 50 ohms in the 
diode test clips. t,, is defined as the difference between the 10% point of the pulse and the point where V, is to within 10% of the quiescent value. Pulse condition shall be 0.1 ns 


wide at base, 20 ns maximum rise time, repetition rate = 100 KHz maximum. 


(4) Capacitance as measured on Boonton Electronic Corporation Model No. 754-S8 Capacitance Bridge or equivalent. 
(5) Rectification efficiency is defined as the ratio of dc load voltage to peak rf input voltage to the detector circuit, measured with 2.0 V rms. ‘ipl to the circuit. Load resistance 5.0 


KQ, load capacitance 20 pF. 
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, . 1IN3070 
HIGH SPEED, HIGH CONDUCTANCE PLANAR* DIODE 


GENERAL DESCRIPTION: 


The 1N3070 is a high speed, high conductance, Planar diode. This device couples high speed with pee aero 
high conductance and high breakdown voltage enabling designers to choose a diode with planar a, 105 MAX DIA 
reliability to fulfill most general purpose switching applications. 


The USN 1N3070 is supplied in accordance with MIL-S-19500/169A. 


MAXIMUM RATINGS (25°C) [Note 1] 


WIV Working Inverse Voitage | ~175V 

[. Average rectified current 100 mA 

FE Forward current steady state d.c. 220 mA 

ir Recurrent peak forward current 300 mA 

i; (surge) Peak forward surge current pulse width of 1.0 second 1.0OA 

is (Surge) Peak forward surge current pulse width of 1.0 uSec. | 4.0A 

P Power dissipation 250 mW 
Power dissipation at 125°C 85 mW 

T Operating temperature —65°C to +175°C 


Tig Storage temperature, ambient — —65°C to +200°C 


ELECTRICAL SPECIFICATIONS (25°C unless otherwise noted) 


+ FACT | sf | | ‘ Test 
Subgroup Characteristic ; ° Conditions 


la Forward Voltage 

la Reverse Current 

1b Reverse Current (150°C) 

la Breakdown Voltage 

la Reverse Recovery Time [Note 2] 


=Cs la Capacitance 


RE 1b Rectification Efficiency [Note 3] f = 100MHz 
t These numerals apply to the FACT program. 
* FACT end point, Group B, Subgroup 2, 3, 4, 6, 7. 
** FACT end point, Group B, Subgroup 6, 7 only. 


* Planar is a patented Fairchild process. 


NOTES: | 
(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
(2) Recovery to 1.0 mA. 


(3) Rectification efficiency is defined as the ratio of dc load voltage to peak rf input voltage to the detector circuit, measured with 2.0 V rms input 
to the circuit. Load resistance: 5.0 K ohms, load capacitance 20 pf. 


(4) Leads are tinned. Gold plate with nickel strike may be obtained when specified. 


-AIRCHILD 
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| FAIRCHILD DIODE 1N3070 | 


TYPICAL ELECTRICAL CHARACTERISTICS 


FORWARD CURRENT VERSUS 
TEMPERATURE COEFFICIENT 
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1 Ti | NANA 


25 50. 75 100 125 150 
Ty — AMBIENT TEMPERATURE — °C 


FORWARD CURRENT AND 
AVERAGE RECTIFIED CURRENT 
VERSUS AMBIENT TEMPERATURE 


0 25 20 15 100 125 00015 


Ty - AMBIENT TEMERATURE - °C 


a ee -1N3595 
HIGH CONDUCTANCE LOW LEAKAGE PLANAR DIODE 


REGISTERED SPECIFICATIONS 


The 1N3595 is a high conductance extremely low leakage planar diode. Specified maximum values 
for voltage drop capacitance and leakage current mean flexibility in designing circuits which re- 
quire large numbers of diodes. In those applications where reverse current is a critical design 


PHYSICAL DIMENSIONS 


105 MAX DIA 
parameter, the inherent qualities of the Fairchild process eliminates the problem of ee : : nwo 
degradation. ) 

The USN 1N3595 is supplied in accordance with MIL-S-19500/241A (NAVY). The electrical speci- 
fications, as listed in Table lll, are identical with those listed in this Military Specification. an 


MAXIMUM RATINGS (25°C) (Note 1) 


WIV Working Inverse Voltage 125 V 

lo Average rectified current 150 mA 

FE Forward current steady state d.c. 225 mA 

iy Recurrent peak forward current 450 mA 

i; (surge) Peak forward surge current pulse width of 1 second 500 mA 

i: (surge) Peak forward surge current pulse width of 1 ySec. 4000 mA Lom 
P Power dissipation 500 mW 

1/0 Power derating factor 4 mW/°C 

Ta Operating temperature —65°C to +150°C ies 

Tito Storage temperature, ambient —65°C to +175°C ee es 


ELECTRICAL SPECIFICATIONS (25°C unless otherwise noe”) 


Characteristic Test Conditions 


Forward Voltage lk = 200 mA 
Forward Voltage : lI; = LOO mA 
Forward Voltage ; : Ir: = 50mA 

_ Forward Voltage ; , lr = 10 mA 

_ Forward Voltage 7  tft=5mA 
Forward Voltage : : tp = 1mA 

_ Reverse Current Va = 125V 

Reverse Current (125°C) | Ve=30V - 

Reverse Current (125°C) Ve = 125 V 
Reverse Current (150°C) Ve =125V 
Reverse Recovery Time : See Table Ill 
Capacitance [Note3] | ; | Vra=OV 
Breakdown Voltage Ik = 100 vA 


Copyright 1964 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 


NOTES: 


(1) The maximum ratings are limiting values above which life or satisfactory performance may be 
impaired. 


-AIRCHILM 


(2) Leads are tinned. Gold plate with nickel strike may be obtained when specified. 


(3) Capacitance as measured on Boonton Electronic Corporation’s Model No. 75A-S8 Capacitance Bridge 
or equivalent. 
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1N3595 


FAIRCHILD DIODE 


TYPICAL ELECTRICAL CHARACTERISTICS 


FORWARD VOLTAGE VERSUS 


3 

e E Rael 
O ot 

— 

=> _J1 

wrk) 

rx EG ° 
= Lad 0 
Pry 

<x a 

[ = ] 


Cory 
pi eet dM. 


$d — JONVLIOVdYO — 0 


FORWARD CURRENT VERSUS 
TEMPERATURE COEFFICIENT 


; ts] 
ro) 
= bette 
= 
Rad 
oe 
a 
z SR 
= 
= COCO N. 
SUT TT 
[~~ 
SET TT 
Lan 
N 
TET TT 


Qo oO [o>] oO “4 -_ 
GC SC «A a = ° 
w Col oO 


yw — IN3NHND GYuvMYOs — 41 


VR — REVERSE VOLTAGE — VOLTS 


TC — TEMPERATURE COEFFICIENT — mV/°C 


Ve — FORWARD VOLTAGE — VOLTS 


DYNAMIC IMPEDANCE VERSUS 


1K 10K 


100 


LTE TLE AWE 
PETE TTT TAT 


a 
a 
el 
x 
Vz 
og 
aa 
zx 
= 
Bal 
LS 
ie 


st tty tT ET TT 


FORWARD CURRENT 


Nee TUTTE 
> = IK a ‘i S 
 & WK = 
oe NY 5 
ae 
x= 
= =| NUE fs 
oc 


75 
— REVERSE VOLTAGE — VOLTS 


50 


REVERSE VOLTAGE VERSUS 
REVERSE CURRENT 
25 


Rp — DYNAMIC IMPEDANCE — OHMS 


Ta — AMBIENT TEMPERATURE — °C 


REVERSE RECOVERY TIME VERSUS 
FORWARD CURRENT AND 
REVERSE BIAS VOLTAGE 


AVERAGE RECTIFIED CURRENT 


VERSUS AMBIENT TEMPERATURE 


POWER DERATING CURVE 


RTA TTT Ty 


HAA 


" MY — NOLLVdISSIG Y3MOd WAWIXYW — d 


1 — FORWARD CURRENT — mA 


Ta — AMBIENT TEMPERATURE — °C 


Ta, — AMBIENT es — °C 


5-19 


‘HIGH CONDUCTANCE. ULTRA FAST. EPITAXIAL _ PLANAR’ DIODE 


REGISTERED SPECIFICATIONS 


The 1N3600 is a silicon planar epitaxial diode that provides low capacitance, high conductance, _ 
and fast reverse recovery. With these features, the device is ideally suited for applications such = PHYSICAL DIMENSIONS 
as core devices, avalanche circuitry, logarithmic amplifiers for pulse applications and for any (All dimensions in inches) 
critical circuit requiring high conductance and oe internal power dissipation without sacrifice 

of speed capabilities. | 


- The USN 1N3600 is supplied in accordance with MIL- S- 19500/231. The electrical specifications, 
as listed in Table TH, are identical with those listed in this mtay Specification. 


MAXIMUM RATINGS (25° C) (Note 1) m | . 
~ WIV ~ Working Inverse Voltage | | | 50 V 


lo _ Average rectified current 200 mA 

rf Recurrent peak forward current | 900 mA 
i; (surge) Peak forward surge current pulse width of l second | | 1A 

is (Surge) | Peak forward surge current pulse width of 1 ws : 4A 

P Power dissipation nae ape 500 mW | 

P Power dissipation TO mW @ 125°C 
Ts Operating Temperature | —65°C to +150°C 
Tog Storage temperature, ambient | | 65°C to +175°C 


-.105 MAX | 
DIA 
ELECTRICAL SPECIFICATIONS (25°C unless otherwise noted) 


Characteristic | | in. | , its Test Conditions 


Ve ~~ Forward Voltage © | a I: = 200 mA 
V; Forward Voltage | , .92 | I: = 100 mA 
VE _. Forward Voltage aa : | .86 | lr = 50 mA 
Ve . _—-. Forward Voltage | | : 74 | lI: = 10mA 
Ve Forward Voltage = 7 .62 -  Ip= 1mA 
Ie Reverse Current 0.1 Vr = —50V 
Ik. ~~ -Reverse Current (150°C) | Ve = —50V 
BV Breakdown Voltage | k=O5wA 
tr ... ~ Reverse Recovery Time 4.0 — ? | lp = lk = 10mA 
(note 2) a a a ‘. aa | to 200 mA 
| , a | oe a a | © RL= 1002 
t+ Reverse Recovery Time _ 6.0 I; = Ik = 200 mA 
(note2) — | | to. 400 mA 
| | 7 } | RL = 1002 
Co Capacitance 2.5: ° | Vp = OV, f = 1 MHz 
(note 3) 7 3 | 7 3 | n 4 ar 
AVF/°C Change of forward voltage per | 
| degree change in temperature | —1.8 mV/°C typical |. 


NOTES: 7 | . | *Planar is a patented Fairchild process. 
(1) The maximum ratings are limiting values above which life or satisfactory. performance. may be impaired. 

(2) Recovery to 0.1 |,. 

(3) Capacitance as measured on Boonton Electronic Carsoration Model No. ‘75. AS8 Capacitance Bridge or equivalent. 
(4) Leads are tinned. Gold Dials: with nickel strike may be obtained when specified. — 
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TYPICAL ELECTRICAL CHARACTERISTICS 


FORWARD CURRENT VERSUS 
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—1N4148 
"MINIATURE SIZE, HIGH CONDUCTANCE, 
ULTRA FAST, PLANAR* EPITAXIAL DIODE 


GENERAL DESCRIPTION — The miniature 1N4148 is a silicon planar epitaxial diode that provides low capaci- a 
tance, high conductance, and fast reverse recovery. With these features, the device is ideally suited for | * PHYSICAL DIMENSIONS 
applications such as core devices, avalanche circuitry, logarithmic amplifiers for pulse applications and for — } 
any critical circuit requiring high conductance and low internal power dissipation without sacrifice of speed | 
capabilities. Miniature package and high power dissipation are the interesting features of this device. 


020 NOM. DIA. 


ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) 


WIV. Working inverse voltage oo | — 75V 
lo " Average rectified current | | . 200 mA 
le _ DC forward current | a 400 mA 
iy Recurrent peak forward current 7 600 mA 
i (surge) Peak forward surge current pulse width of 1 second 1A 
i (surge) — Peak forward surge current pulse width of 1 us | ARS 
P | Power dissipation | SR 500 mW 
P Power dissipation — oes 100 mW at 125°C 
Ty , Operating temperature. } : —65°C to -+-150°C 

| Tytg | - Storage temperature, ambient — | —65°C to +175°C 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL ——CHARACTERISTICS MIN, — TEST CONDITIONS 


Forward Voltage | : I-=10mA 
Reverse Current | | : Vp = 20V 
Reverse Current (150°C) | Vp = 20V 

_ Breakdown Voltage | | | I, == 5 WA 

_ Breakdown Voltage | . 1s | | I, = 100 vA 
Reverse Recovery Time (Note 2) a : | : — | I. =I, =10mA 

| oe 4 | ; R, = 1002 
_ Capacitance (Note 3) | | . 4 oO | Mp = OV 


NOTES: | : oo 7  *Planar is a patented Fairchild process. 


(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 

(2) Recovery to 0.1 I. 

(3) Capacitance as messuied: on Boonton Electronic Corporation Model No. 75A- $8 Capacitance Bridge or equivalent. 
(4) Leads are tinned. Gold plate with nickel eon may be obtained when specified. 
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| [ FAIRCHILD DIODE 1N4148 7 


TYPICAL ELECTRICAL CHARACTERISTICS 
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1N4150 
“MINIATURE SIZE, HIGH CONDUCTANCE, 
ULTRA FAST, PLANAR* EPITAXIAL DIODE 


GENERAL DESCRIPTION — The miniature 1N4150 is a silicon planar epitaxial diode that provides low capaci- 
tance, high conductance, and fast reverse recovery. With these features, the device is ideally suited for 
applications such as core devices, avalanche circuitry, logarithmic amplifiers for .pulse applications and for 
any critical circuit requiring high conductance and low internal power dissipation without sacrifice of speed 
capabilities. Miniature package and high power dissipation are the interesting features of this device. 


PHYSICAL DIMENSIONS 


020 NOM. DIA. 


ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) 


WIV Working inverse voltage | 50 V 

lo Average rectified current 200 mA 

le DC forward current 400 mA | 

ip Recurrent peak forward current | 600 mA 7 Z 

i,(surge) Peak forward surge current pulse width of 1 second 1A | 075 MAX. 
i-(surge) Peak forward surge current pulse width of 1 us | 4A 

p Power dissipation | 7 | 500 mw | | 

P Power dissipation | 100 mW at 125°C 


Ty Operating temperature —65°C to -+-150°C NOTES: All dimensions in inches. | 
Tee Storage temperature, ambient 69°C to +175°C | mstemmiminnin | 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
SYMBOL CHARACTERISTICS | . : UNITS TEST CONDITIONS 


Forward Voltage e3 . : : |. = 200 mA 
- Forward Voltage I. = 100 mA 
Forward Voltage : . Ip = 50 mA 
Forward Voltage | | I. = 10 mA ! 
Forward Voltage | 54 I. = 1mA | 

Reverse Current | Vp = 50V 
Reverse Current (+150°C) | Vp = 50V 
Capacitance (Note 3) : Vp =OV 
Reverse Recovery Time (Note 2) : I; =], = 10-200 mA 
mn | ) | R, = 1002 
Reverse Recovery Time (Note 2) I; = 1p = 200-400 mA 
| | - R, = 1002 
Forward Recovery Time (Note 5) :. I. = 200 mA 


NOTES: | *Planar is a patented Fairchild process. 
(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 

(2) Recovery to 0.1 I,. 

(3) Capacitance as measured on Boonton Electronic Corporation Model No. 75A-S8 Capacitance Bridge or equivalent. 

(4) Leads are tinned. Gold plate with nickel strike may be obtained when specified. | 

(5) Rise time = <.4 ns; Pulse width = 100 ns; Ver = 1.0 V; Duty cycle = 1%. 
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FAIRCHILD DIODE 1N4150 _ 


TYPICAL ELECTRICAL CHARACTERISTICS 
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TURE SIZE, HIGH CONDUCTANCE, 
ULTRA FAST, PLANAR* EPITAXIAL DIODE 


= 
= 
> 


GENERAL DESCRIPTION — The miniature 1N4151 is a silicon planar epitaxial diode that provides low capaci- | 
tance, high conductance, and fast reverse recovery. With these features, the device is ideally suited for PHYSICAL DIMENSIONS 


~ 


1.0 MIN. 


+ 


applications such as core devices, avalanche circuitry, logarithmic amplifiers for pulse applications and for 
any critical circuit requiring high conductance and low internal power dissipation without sacrifice of speed 
capabilities. Miniature package and high power dissipation are the interesting features of this device. 


.020 NOM. DIA. 
ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) 20 NOM. DIA 


WIV Working inverse voltage | 50V 

lo Average rectified current 200 mA 

le DC forward current 400 mA .180 MAX. 
i; Recurrent peak forward current 600 mA 

i, (surge) Peak forward surge current, pulse width of 1 sec | 1A 

i, (surge) Peak forward surge current pulse width of 1 us | AA | 

P Power dissipation _ 500 mW | 3 7 Z 

P Power dissipation 100 mW at 125°C 075 MAX. 
TO Operating temperature | —65°C to +150°C 

Live Storage temperature, ambient a —65°C to +175°C 


NOTES: All dimensions in inches. 


CHARACTERISTICS | | : | .  ——sUNITS TEST CONDITIONS 


Forward Voltage : | I. = 50 mA 
Reverse Current Vp = 50V 
Reverse Current (+150°C) | | Ve = SOV 
Breakdown Voltage . | I, = SHA 
Reverse Recovery Time (Note 2) : | I: =I, =10mA 
. | | R, = 100 
Capacitance (Note 3) : | Vp = OV 


*Planar is a patented Fairchild process. 


NOTES: 


(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 

(2) Recovery to 0.1 I,. 

(3) Capacitance as measured on Boonton Electronic Corporation Model No. 75A-S8 Capacitance Bridge or equivalent. 
(4) Leads are tinned. Gold plate with nickel strike may be obtained when specified. 
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a FAIRCHILD DIODE 1N4151 | 


TYPICAL ELECTRICAL CHARACTERISTICS 
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1N4244, 


PICO. SECOND COMPUTER DIODE 


GENERAL DESCRIPTION — The 1N4244 is a silicon planar* epitaxial diode providing features necessary for 
ultra high speed logic circuitry: low capacitance, pico-second recovery times and controlled forward con- 


ductance. This device uses the planar process as developed by Fairchild to ensure the stability of surface de- 


pendent characteristics against change with time. This factor, coupled with the most advanced manufacturing 


techniques from the planar wafer through assembly, guarantees the eireult designer of continuing reliability 


in production quantities. 


Apso MAXIMUM RATINGS (25°C) (Note 1) 


WIV Working inverse voltage 

lo Average rectified current 

F Recurrent peak forward current 

i, (surge) Peak forward surge current, pulse width 1 sec 
P Power dissipation 

1/6 Power derating factor 

Th | Operating temperature 

ee -. Storage temperature, ambient 


ELECTRICAL CHARACTERISTICS (25° C Free Air Temperature unless otherwise noted) 


| SYMBOL CHARACTERISTICS : MIN. 
BV -__ Breakdown Voltage | | 20 
Ve Forward Voltage | 
lee Reverse Current 
Ips Reverse Current 
Ip3 | Reverse Current (+150°C) 
| Capacitance (Note 3) 
Trp Reverse Recovery Time (Note 2) 


_ NOTES: 


10V 


50 mA | 


150 mA 

150 mA 

250 mW 

2mW/°C 

—65°C to +150°C 
—65°C to +150°C 


MAX. 


1.0 
100 
250 
100 
0.3 
25 


(1) The maximum ratings are limiting values above which life or Senisractey performance may be impaired. 


(2) Recovery to 0.1 I,. 


(3) Capacitance as mesciied on Banton Electronic eiaian Model No. 75A-S8 Capacitance Bridge or equivalent. 


(4) Leads are tinned. Gold plate with nickel strike may be obtained when specified. 
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>. PHYSICAL DIMENSIONS 


.105 


02 NOM. DIA 


jo 


NOTE: All dimensions in inches 


See note 4. 
Weight: 0.25 gram. 


UNITS TEST CONDITIONS 


V : inc 9 MA 

V |, = 20 mA 

nA Vp = 10V 

nA Ve 19: 

uA V, = 10V 

pro. Vp = OV, 

ns | |-=1,=10mA 
-= 1002 


*Planar is a patented Fairchild process. 
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FAIRCHILD DIODE 1N4244 


TYPICAL ELECTRICAL CHARACTERISTICS 


AVERAGE RECTIFIED CURRENT 
DERATING CURVE 


C-CAPACITANCE - pF 


lo — AVERAGE RECTIFIED CURRENT — mA 


Ta — AMBIENT TEMPERATURE - °C 


REVERSE VOLTAGE VERSUS 
REVERSE CURRENT 


lp — REVERSE CURRENT -~- nA 
Ip -REVERSE CURRENT- pA 


eee ed 
= 
=e 
oe ee 
=e 
i 
se 
Sa 
ea ee 


0 5 10 15-20 25 30 
Vg — REVERSE VOLTS — VOLTS 


TRANSIENT THERMAL 
RESISTANCE VERSUS TIME 


— JUNCTION TEMPERATURE — °C 


T: 


TRANSIENT THERMAL RESISTANCE — °C/ WATT 


0 
0001 .001 1.0 10 100 1000 


TIME — SECONDS 


5-29 


CAPACITANCE VERSUS 
REVERSE VOLTAGE 
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- USN1N4306 - ,1N4306° 
MATCHED PAIR, HIGH CONDUCTANCE | 
ULTRA FAST PLANAR EPITAXIAL DIODES 


GENERAL DESCRIPTION - The USN 1N4306 (1N4306) consists of two High- -Conductance Ultra- 
Fast Planar Epitaxial Diodes with the forward voltage closely matched. The close forward | 
voltage matching and low reverse current characteristics provide ideal performance in critical : PHYSICAL DIMENSIONS 
chopper applications. The stability and proven reliability of Fairchild Planar epitaxial devices 


guarantee continued high performance, low leakage current, and close V., matching during 


F 
operation. 


The USN 1N4306 is supplied in accordance with MIL-S-19500/278. 


ABSOLUTE MAXIMUM RATINGS OF INDIVIDUAL DIODES (25°C) (Note 1) 


WIV | Working Inverse Voltage _ 50 Volts 

I, Average Rectified Current . 200 mA: 

i, Recurrent Peak Forward Current 600 mA 

i,(surge) Peak Forward Surge Current Pulse Width of 1 sec . | 1.0 Amp 

i,(surge) Peak Forward Surge Current Pulse Width of 1 usec 4.0 Amp 

Pp Power Dissipation a7 F 5900 mW 

Pp Power Dissipation . a 100 mW at 125°C 

T A : Operating Temperature -65°C to +150°C TES sami mens 
T ste Storage Temperature, Ambient | -65°C to +175°C nore es 


ELECTRICAL CHARACTERISTICS OF INDIVIDUAL DIODES (25°C Free Air Temperature Unless Otherwise Noted) 


Characteristic | j it Test Conditions 
Ve Forward Voltage | 0,440 0.550 Volts Ip = 100 uA 
Vio Forward Voltage 0.560 0.670 Volts I, = 1.0 mA 
VE3 | Forward Voltage — 0.670 0.810 Volts | I, = 10 mA 
Vig Forward Voltage 0.750 1,000 Volts I, = 50 mA 
In 1 --.- Reverse Current 50.0 nA | VR =-90 V 
In 9 Reverse Current 5.0 LA Va 7775 OV 
In 3 Reverse Current (150°C) 50.0 LA VR =-50 V 
C Capacitance 2.0 pf VR = 0, f = 1Mc 
t, (Note 2) _ Reverse Recovery Time : oe 4.0 nsec” I, = I, = 10 to 200 mA, 
| | | | Ry, : 100 2 : 
AVE 1 : Forward Voltage Match 10 mV Ip, = 0.1 to 10mA, 
| | _ _ | T, = -55°C to +125°C 
AVE _ Forward Voltage Match oe 20 mV I, = 10 to 50mA, 
Ty = -55°C to +125°C 
NOTES: 


(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 


(2) Recovery to 10% of I 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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GENERAL DESCRIPTION 


_USN1N4307 = ~1N4307 
MATCHED QUAD, HIGH CONDUCTANCE 
ULTRA FAST PLANAR EPITAXIAL DIODES 


- The USN 1N4307 (1N4307) consists of four High-Conductance Ultra- 
Fast Planar Epitaxial Diodes with the forward voltages closely matched. 


The close forward 


voltage matching and low reverse current characteristics provide ideal performance in bridge 


modulators, ring modulators, and transmission gate applications. 


| reliability of Fairchild Planar epitaxial devices guarantee continued high-performance, 


leakage current, and close Ve matching during operation. . 


The USN 1N4307 is supplied in accordance with MIL-S-19500/284. 


The stability and proven 


low- 


ABSOLUTE MAXIMUM RATINGS OF INDIVIDUAL DIODES (25°C) (Note 1) 


~ WIV 


i,(surge) 
i,(surge) 


F2 
VE3 
Vea 
Thi 
The 
Ih3 
C 


t . (Note 2) 


AVy, 1 


AVE 


NOTES: 


(2) Recovery to 10% of I 


F 


Working Inverse Voltage 


Average Rectified Current 


Recurrent Peak Forward Current 


Peak Forward Surge Current Pulse Width of 1 sec 
Peak Forward Surge Current Pulse Width of 1 psec 


Power Dissipation 
Power Dissipation 
Operating Temperature 


Storage Temperature, Ambient 


Characteristic 


Forward Voltage 
Forward Voltage 
Forward Voltage 
Forward Voltage 
Reverse Current 
Reverse Current 
Reverse Current (150°C) 
Capacitance 


Reverse Recovery Time 
Forward Voltage Match 


Forward Voltage Match 


50 Volts 
200 mA 
600 mA 
1.0 Amp 
4.0 Amp 
500 mW 


170 mW at 125°C 
-65°C to +150°C 


-65°C to +175°C 


PHYSICAL DIMENSIONS 


‘1. A dimensions tn inches. 
2. Leads shail be gold plated 
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Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 


(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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—1N4376 
PICO-SECOND COMPUTER DIODE 


GENERAL DESCRIPTION — The 1N4376 is a silicon planar* epitaxial diode providing features necessary for 
ultra high speed logic circuitry: low capacitance, pico-second recovery times and controlled forward con- 
ductance. This device uses the planar process as developed by Fairchild to ensure the stability of surface-de- 
pendent characteristics against change with time. This factor, coupled with the most advanced manufacturing 
techniques from the planar wafer through assembly, guarantees the circuit designer of a continuing reliability 
in production quantities. 


PHYSICAL DIMENSIONS 


.02 NOM. DIA. 


_ ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) 


WIV Working inverse voltage 10V 
lo Average rectified current 90 mA 
iy ~ Recurrent peak forward current | 150 mA 
I, (surge) Peak forward surge current, pulse width 1 sec 150 mA 
P Power dissipation : 250 mW 
1/6 Power derating factor | 2mW/°C 
Th Operating temperature | —65°C to +150°C 
ie Storage temperature, ambient —65°C to +175°C 


NOTE: All dimensions in inches 
See note 4. 
Weight: 0,25 gram. 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
SYMBOL CHARACTERISTICS : AX. UNITS TEST CONDITIONS 


Breakdown Voltage 7 Ip = SUA 
Reverse Current : | a), Vp = 10V 
Reverse Current (-+-150°C) | Ve = 10V 
Forward Voltage . 89 10 | | I, = 50 mA 
Forward Voltage : . I; = 20 mA 
Forward Voltage ; . I; = 10mA 
Forward Voltage lI: =1mA 
Forward Voltage : 02 : l-=.1mA 
Forward Voltage : : |; = .01 mA 
Reverse Recovery Time (Note 2) | l- =I, =10mA 
3 R, = 1002 
Capacitance (Note 3) : . Vp = OV, f = 1 Mhz 


*Planar is a patented Fairchild process. 
NOTES: 
(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
(2) Recovery to 0.1 I,. 


(3) Capacitance as eased on . Boonton Electronic Corporation Model No. 75A-S8 Capacitance Bridge or equivalent. 
(4) Leads are tinned. Gold plate with nickel strike may be obtained when specified. 
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7 FAIRCHILD DIODE 1N4376 | 


TYPICAL ELECTRICAL CHARACTERISTICS 
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-1N4446 
~ MINIATURE SIZE, HIGH CONDUCTANCE, 
_ ULTRA FAST PLANAR® EPITAXIAL DIODE 


ale 


| GENERAL DESCRIPTION — The miniature 1N4446 is a silicon planar epitaxial diode that provides low capaci- 


tance, high conductance, and fast reverse recovery. With these features, the device is. ideally Suited for 1 7 PHYSICAL DIMENSIONS 
applications such as core devices, avalanche circuitry, logarithmic amplifiers for pulse applications and for = | | 
any critical circuit requiring high conductance and low internal power dissipation without sacrifice. of speed a: . : 
capabilities. Miniature package and high power dissipation are the interesting features of this device. Lom 
020 0 NOM. DIA. 
ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) | 180 MAX. 
WIV Working Inverse Voltage 70 Volts | 
lo Average Rectified Current - 200 mA | | 
le. DC Forward Current | | 400 mA 
i, Recurrent Peak Forward Current 600 mA . IL 
i,(surge) Peak Forward Surge Current Pulse Width of 1 second 1A op MAX. 
i (surge) Peak Forward Surge Current Pulse Width of 1 us AA 
P ~~» Power Dissipation | 8 eo 500 mW | 
P Power Dissipation : —— 100mWat 125°C _ 
Ta Operating Temperature | —65°C to +150°C | NOTES: Allsaimensions inches. 
Tete “a Storage Temperature, Ambient | 7 —65°C to +175°C | 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL —CHARACTERISTICS NX. | TEST CONDITIONS 


Forward Voltage : : a Tp =20 mA 
Reverse Current | | —_ A Vp = 20V — 
Reverse Current (+-150°C) | } - Vp = 20V_ 
Breakdown Voltage 7 lp = 100 un | 
~ Breakdown Voltage | | Ip=5uA 
Reverse Recovery Time (Note 2) — I. = 10 mA, Vp = 6.0V 
| | | | R, = 1002 
Capacitance (Note 3) : — Vp =O0V 


*Planar is a patented Fairchild process. 


NOTES: 


(1) The maximum ratings are limiting values above. which life or satilacioty performance may be impaired. 

(2) Recovery to Ir = 1 mA. 

(3) Capacitance as measured on Boonton Electronic Corporation Model No. 75- AS8 Capacitance Bridge or eae 
(4) Leads are tinned. Gold plate with nickel strike may be obtained when specified. 
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| FAIRCHILD DIODE 1N4446 _| 


TYPICAL ELECTRICAL CHARACTERISTICS 
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1N4447 


MINIATURE SIZE, HIGH CONDUCTANCE, 
ULTRA FAST PLANAR® EPITAXIAL DIODE 


= eo * Pp a se w ss wr = 8 


GENERAL DESCRIPTION — The miniature 1N4447 is a silicon planar epitaxial diode that provides low capaci- 
tance, high conductance, and fast reverse recovery. With these features, the device is ideally suited for 
applications such as core devices, avalanche circuitry, logarithmic amplifiers for pulse applications and for . 
any critical circuit requiring high conductance and low internal power dissipation without sacrifice of speed . _ | | 

capabilities. Miniature package and high power dissipation are the interesting features of this device. 7 ! | 


~ PHYSICAL DIMENSIONS 


.020 NOM. DIA. 


ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) | se, ‘— 180 MAX. 
WIV © Working Inverse Voltage | | _ 70 Volts | 
IZ Average Rectified Current — 200 mA 
le DC Forward Current 400 mA 
i, Recurrent Peak Forward Current 600 mA 7 
i,(surge) Peak Forward Surge Current Pulse Width of 1 second | 1A 075 MAX. 
i,(surge) Peak Forward Surge Current Pulse Width of 1 us ; | 4A ll 
P Power Dissipation se : 500 mW 
P Power Dissipation _ | 100 mW at 125°C | 
Th Operating Temperature - | —65°C to +150°C Spee Ry Apensione mineier: 
Totg __ Storage Temperature, Ambient | —65°C to +175°C 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


CHARACTERISTICS | MIN, a TEST CONDITIONS 
' Forward Voltage oe | Ip = 20 mA 
Reverse Current | . Ve =20V 
Reverse Current (+150°C) Vp = 20V 
Breakdown Voltage - | Ip = 100 vA 
Reverse Recovery Time (Note 2) : | I; =I, = 10 mA 
R, = 1002 
Capacitance (Note 3) Ve =O0V 
Notes on page 2. | | . | | *Planar is a patented Fairchild process. 
NOTES: 


(1) The maximum ratings are limiting values above which life or eee pelornancs may be impaired. 

(2) Recovery to 0.1 I,. 

- (3) Capacitance as measured on Boonton Electronic Corporation Model No. .75-AS8 Capacitanes Bridge or equivalent. 
(4) Leads are tinned. Gold plate with nickel strike may be obtained when apectiee a. 
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FAIRCHILD DIODE 1N4447 | 


TYPICAL ELECTRICAL CHARACTERISTICS 


FORWARD VOLTAGE VERSUS FORWARD CURRENT VERSUS CAPACITANCE VERSUS 
FORWARD CURRENT TEMPERATURE COEFFICIENT REVERSE VOLTAGE 
aS 
a 
: | on io 
: yon 
: oe ee 
=: op ss aa ie 
aoe ie ae ae 
‘i i el ae De | Le Slecealts 
0.2 0.4 0.6 0.8 1.0 1.2 0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 
Ve - FORWARD VOLTAGE - VOLTS TC - TEMPERATURE COEFFICIENT - mV/°C Vp ~ REVERSE VOLTAGE - VOLTS 
REVERSE CURRENT VERSUS REVERSE CURRENT VERSUS DYNAMIC IMPEDANCE VERSUS 
REVERSE VOLTAGE AMBIENT TEMPERATURE FORWARD CURRENT 


Ip - REVERSE CURRENT - nA 
Ip - REVERSE CURRENT - HA 


Vp - REVERSE VOLTAGE - VOLTS Ty ~ AMBIENT TEMPERATURE - ae Rp ~ DYNAMIC IMPEDANCE - OHMS 


AVERAGE RECTIFIED CURRENT 


AND FORWARD CURRENT VERSUS REVERSE RECOVERY TIME VERSUS 
POWER DERATING CURVE AMBIENT TEMPERATURE FORWARD CURRENT (1; = Ik) 
600 
= 500 “ 
S Z 
1 100 2 Pe 
0 
0 2 ~=— 50 75 100 125 150 
Ty - AMBIENT TEMPERATURE - °C Ty - AMBIENT TEMPERATURE - °C FORWARD CURRENT = REVERSE CURRENT - mA 


5-39 


IN4448 


MINIATURE SIZE, HIGH CONDUCTANCE, 


ULTRA FAST PLANAR’ 


mw # 8S ue 


= « = — a « ae «we 


GENERAL DESCRIPTION — The miniature 1N4448 is a silicon planar epitaxial diode that provides low capaci- 
tance, high conductance, and fast reverse recovery. With these features, the device is ideally suited for 
applications such as core devices, avalanche circuitry, logarithmic amplifiers for pulse applications and for 
any critical circuit requiring high conductance and low internal power dissipation without sacrifice of speed 
| capabilities. Miniature package and high power dissipation are the interesting features of this device. 


ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) 


WIV _ Working Inverse Voltage 
lo | Average Rectified Current 
le DC Forward Current 
i, Recurrent Peak Forward Current 
i,(surge) Peak Forward Surge Current Pulse Width of 1 second 
i-(surge) Peak Forward Surge Current Pulse Width of 1 us 
P Power Dissipation 
P Power Dissipation 
Th Operating Temperature 
Te, Storage Temperature, Ambient 


70 Volts 

200 mA 

400 mA 

600 mA 

1A 

4A 

500 mW 

100 mW at 125°C 
—65°C to +150°C 
—65°C to +175°C 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTICS 


Forward Voltage 

Forward Voltage 

Reverse Current 

Reverse Current (-+-100°C) 
Reverse Current (+150°C) 
Breakdown Voltage 

Breakdown Voltage 

Forward Recovery Voltage 
Reverse Recovery Time (Note 2) 


Capacitance (Note 3) 


NOTES: 


(1) The maximum ratings are limiting values above which life or acto performance may. be impaired. 


(2) Recovery to Ir = 1 mA. 


(3) Capacitance as measured on Boonton Electronic Corporation Model No. 75-AS8 Capacitance Bridge or equivalent. 
(4). lf == 50 mA peak square wave, te < 30ns, pulse width = 100 ns, repetition rate = 5-100 KHz. 


(5) Leads are tinned. Gold plate with nickel strike may be obtained when specified. 
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FPITAXIAL DIODE 


s ae wae ry 


PHYSICAL DIMENSIONS | 


i 


020 NCM. DIA. 


TEST CONDITIONS 


|; = 100 mA 
Ip =5mA 
Vp = 20V 

Vp =20V 
Vp = 20V 
Ip = 100 vA 
Ip = 5 vA 
See Note 4 
I; = 10 mA, V, = 6.0V 
R, = 1002 
Vp =O0V 


*Planar is a patented Fairchild process. 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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1N4450 


MINIATURE SIZE, HIGH CONDUCTANCE, 
ULTRA FAST PLANAR* EPITAXIAL DIODE 


GENERAL DESCRIPTION — The miniature 1N4450 is a silicon planar epitaxial diode that provides low capaci- 
tance, high conductance, and fast reverse recovery. With these features, the device is ideally suited for 
applications such as core devices, avalanche circuitry, logarithmic amplifiers for pulse applications and for 
any critical circuit requiring high conductance and low internal power dissipation without sacrifice of speed 
capabilities. Miniature package and high power dissipation are the interesting features of this device. 


PHYSICAL PIMENSIONS 


, | 020 NOM. DIA. 
ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) 
WIV Working Inverse Voltage 30 Volts 
lo Average Rectified Current 200 mA 
I DC Forward Current | | | 400 mA 
i; Recurrent Peak Forward Current | | 600 mA 
i,(surge) Peak Forward Surge Current Pulse Width of 1 second 1A 
i,(surge) Peak Forward Surge Current Pulse Width of 1 us | 4A | 
P Power Dissipation | | 500 mW , Z 
p Power Dissipation 100 mW at 125°C 075 MAX 
Ty Operating Temperature —65°C to +150°C 
Teg Storage Temperature, Ambient | —65°C to +175°C 


NOTES: All dimensions in inches. 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTICS | MIN. | TEST CONDITIONS 
Forward Voltage | a : I; = 200 mA 
Forward Voltage - | At | I. = .1 mA 
Forward Voltage | | : |  Ip=ImA 
Forward Voltage | | 3 — Ip =10mA 
Forward Voltage I; = 100 mA 
Reverse Current | a Vp = 30V 
Reverse Current (150°C) | | | | : , Vp = 30V 
Breakdown Voltage 7 | | I, =5uA 
Reverse Recovery Time (Note 2) 3 ; I: =I, =10mA 
R, = 1002 

Capacitance (Note 3) a Vp = OV 

Notes on page 2. . | | *Planar is a patented Fairchild process. 

NOTES: 


(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 

(2) Recovery to 0.1 I,. 

(3) Capacitance as measured on Boonton Electronic Corporation Model No. 75-AS8 Capacitance Bridge or equivalent. 
(4) Leads are tinned. Gold plate with nickel strike may be obtained when specified. 
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ca | FAIRCHILD DIODE 1N4450 


TYPICAL ELECTRICAL CHARACTERISTICS 


FORWARD VOLTAGE VERSUS FORWARD CURRENT VERSUS CAPACITANCE VERSUS 
FORWARD CURRENT TEMPERATURE COEFFICIENT | REVERSE VOLTAGE 
ee eed ea 
é es ey, mee é - a 
: : . oS 
% WM, S a 
10 
| | VF | | jo Ga 
a a a 
0.2 0.4 0.6 0.8 1.0 1.2 “0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 0 2 4 6 8. 10 12 14 
Ve - FORWARD VOLTAGE - VOLTS TC - TEMPERATURE COEFFICIENT - mv/°C Vp > REVERSE VOLTAGE - VOLTS 
REVERSE CURRENT VERSUS REVERSE CURRENT VERSUS - DYNAMIC IMPEDANCE VERSUS 
REVERSE VOLTAGE FORWARD CURRENT 
100 100 ‘ 
SRE\GESRERNRERES 


COONAN fete 
SOG8\NRREeCaC Sn 
ap Heels 


< < 

: . © PT Wetec! 11 

3 See et 

5 S S ELLE Ne 

: : 2TH Pe 

: é e COON TT 

: : Pe Cale ol INWele ed 

2 eee SNOee 
-CECECECL ENT 


Ree ESRRRERSARNG 


0.1 1.0 10 * 100 lk 10k 
Vp - REVERSE VOLTAGE - VOLTS Ty ~- AMBIENT TEMPERATURE - *¢ Rp - DYNAMIC IMPEDANCE - OHMS 


AVERAGE RECTIFIED CURRENT 
AND FORWARD CURRENT VERSUS REVERSE RECOVERY TIME VERSUS 
POWER DERATING CURVE AMBIENT TEMPERATURE FORWARD CURRENT (Ir = Ik) ~ 


~ REVERSE RECOVERY TIME - ns 


tr 


lo - AVERAGE RECTIFIED CURRENT - mA 


P — MAXIMUM POWER DISSIPATION — mW 


0 - : 

0 2 50 75 100 125 150 0 100 200 300 400 
| | T, - AMBIENT TEMPERATURE - ° FORWARD CURRENT = REVERSE CURRENT - 

Ta — AMBIENT TEMPERATURE — °C : | - 


—1N4454 


~ MINIATURE SIZE, HIGH CONDUCTANCE, 
ULTRA FAST PLANAR’ EPITAXIAL DIODE 


GENERAL DESCRIPTION — The miniature 1N4454 is a silicon planar epitaxial diode that provides low capaci- ae 
tance, high conductance, and fast reverse recovery. With these features, the device is ideally suited for | PHYSICAL DIMENSIONS 
applications such as core devices, avalanche circuitry, logarithmic amplifiers for pulse applications and for . 
any critical circuit requiring high conductance and low internal power dissipation without sacrifice of speed 
capabilities. ‘Miniature package and high power dissipation are the interesting features of this device. 


MAXIMUM RATINGS (25°C) (Note 1) _ =o - — : 020 NOM. DIA. > 
WIV —.-__ Working Inverse Voltage | so es 40 Volts | 
lo Average Rectified Current _ ee 200 mA 
I; DC Forward Current a 7 400 mA 
FP ~ Recurrent Peak Forward Current — | 600 mA 
i(surge) Peak Forward Surge Current Pulse Width of 1 second - 7 * 4A 
i(surge) Peak Forward Surge Current Pulse Width of 1 us , a 4A 
P Power Dissipation “ : 500 mW 
P Power Dissipation 100 mW at 125°C 
Ty Operating Temperature . : —65°C to +150°C 
Tate Storage Temperature, Ambient —65°C to +175°C 


NOTES: All dimensions in inches. 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 
SYMBOL ~ CHARACTERISTICS , N. ie a 3 TEST CONDITIONS | 


Forward Voltage | : : | = 10 mA 
_ Reverse Current | - os 0. it Vp = —50V 
Reverse Current (+150°C) . | | ; i Ve = —50V 
Breakdown Voltage | | | | Ip = 5.0 vA 
Reverse Recovery Time (Note 2) | - ; : | on I; =I, =10mA 
- | 7 R, =1000 
Forward Recovery Peak Voltage (Note 3) ; |, = 100 mA pulse | 
Capacitance (Note4) | | | Vp = OV, f = 1.0 MHz 
Rectification Efficiency (Note 5) 4 . ! f= 100 MHz 
Forward Voltage Temperature Coefficient | oe 


*Planar is a patented Fairchild process. 


NOTES: 


(1) The maximum ratings are nin values above which life or satisfactory performance may be Impaired: 

(2) Recovery to 0.1 I,. 

(3) Rise time < 20 a Pulse width min 100 ns; Rep rate = 100 KHz. 

(4) Capacitance as measured on Boonton Electronic Corporation Model No. 75A- $8 Capacitance Bridge or equivalent. 

(5) Rectification efficiency is defined as the ratio of dc load voltage to peak rf input- voltage to the detector circuit, measured with 2.0 V rms. input to the circuit. Load resistance 5.0 
kQ, load capacitance 20 pF. 
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FORWARD VOLTAGE VERSUS 
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REVERSE CURRENT VERSUS 
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Ip ~ REVERSE CURRENT - nA 


Vp ~ REVERSE VOLTAGE - VOLTS 


POWER DERATING CURVE 


P - MAXIMUM POWER DISSIPATION - mW 


l 
T, - AMBIENT TEMPERATURE - G7. 


TYPICAL ELECTRICAL CHARACTERISTICS 
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CAPACITANCE VERSUS 
REVERSE VOLTAGE 


Vp ~ REVERSE VOLTAGE - VOLTS 


DYNAMIC IMPEDANCE VERSUS 
FORWARD CURRENT 


TOW TTT 
SAS\\RSEE IO 
COE ET Te 

CoCr Nec OT 


Rp ~ DYNAMIC IMPEDANCE - OHMS 


REVERSE RECOVERY TIME VERSUS 
FORWARD CURRENT (I; = Is) 


FORWARD CURRENT = REVERSE CURRENT - mA 


N45 
ULTRA COMPACT, HIGH CONDUCTANCE, 


_ ULTRA FAST PLANAR* EPITAXIAL DIOD 


GENERAL DESCRIPTION — The miniature 1N4531 is a silicon planar epitaxial diode that provides low capaci- a , : 
tance, high conductance, and fast reverse recovery. With these features, the device is ideally suited for | -PHYSICAL DIMENSIONS 
applications. such as. core. devices, avalanche circuitry, logarithmic amplifiers for pulse applications and for | ak od 

any critical circuit requiring high conductance and low internal power dissipation without sacrifice of speed 
capabilities. Of special interest is the ultra-small size of this device. 


015 NOM. DIA. 


_ ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) 


WIV | Working Inverse Voltage | | 75 Volts - 
a Power Dissipation (Package) a a ee 350 mW 
1/6 Power Derating Factor — : | 2.8 mW/°C 
T, ‘Operating Temperature 3 —65°C to +150°C 
Tig -—*-~=C Storage Temperature, Ambient _-s | 7 —65°C to +200°C | __ NOTES: All dimensions in inches. 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) | | | 
SYMBOL .  — CHARACTERISTICS | — a TEST -CONDITIONS 


Forward Voltage | : ; I. = 10 mA 

Reverse Current i | | _ Vp = 20V 

Reverse Current (+-150°C) | Ve = 20V 

Breakdown Voltage. oy eee . 2 Ip = 100 HA 

Reverse Recovery Time (Note 2) | ; : | i : | A — Ip =10mA;V, =6V 
oe oe | | R, = 1002 

seed (Note 3) | | : | : | Vp = OV 


_ NOTES: i | 7 | | *Planar is a patented Fairchild Process. | 
~ (1) The maximum ratings are limiting: values: above which life or ddiistectals performance may be impaired. 

(2) Recovery to 1.0 mA I,. 

_ (3) Capacitance as measured on Boonton Electronic Corporation Model No. 75- ASB Capacitance Bridge or equivalent. 
~ (4) Leads are tinned. Gold plate with nickel strike may be obtained when specified. 
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FAIRCHILD DIODE 1N4531 


TYPICAL ELECTRICAL CHARACTERISTICS 


FORWARD VOLTAGE VERSUS FORWARD CURRENT VERSUS CAPACITANCE VERSUS 
FORWARD CURRENT TEMPERATURE COEFFICIENT REVERSE VOLTAGE 
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IN4532 
PACT, HIGH CONDUCTANCE, 
PLANAR* EPITAXIAL DIODE 


ex 
~~ 
ae 
“0 
> 
C) 
O 
= 
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GENERAL DESCRIPTION — The miniature 1N4532 is a silicon planar epitaxial diode that provides low capaci- 
tance, high conductance, and fast reverse recovery. With these features, the device is ideally suited for PHYSICAL DIMENSIONS 
applications such as core devices, avalanche circuitry, logarithmic amplifiers for pulse applications and for 
any critical circuit requiring high conductance and low internal power dissipation without sacrifice of speed 
capabilities. Of special interest is the ultra-small size of this device. . 

1.0 MIN. 


.020 NOM. DIA. 


110 MAX. 
| 


4 


ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) | 
WIV Working Inverse Voltage. s 4 | | 75 Volts | 
sh ot Aone .065 MAX. 
P Power Dissipation (Package) 350 mW : 
1/0 Power Derating Factor 2.8 mW/°C 
mr Operating Temperature —65°C to +150°C 
T Storage Temperature, Ambient ~ —65°C to +200°C ee ree oe 


stg | NC S: All dimensions in inches. | 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) | 
SYMBOL CHARACTERISTICS | NAX. TEST CONDITIONS 


Forward Voltage ; | I. = 10mA 

Reverse Current | Vp = —90V 

Reverse Current (+150°C) | Vp = —50V 
Breakdown Voltage Ip = 9.0 uA 

Reverse Recovery Time (Note 2) | 0. I. = 10mA, Vv, = 6.0V 
Reverse Recovery Time (Note 2) , O- I = lp =10mA 
Forward Recovery Peak Voltage (Note 3) 0. |, = 100 mA pulse 
Capacitance (Note 4) | . ; Vp = OV, f = 1.0 MHz 


*Planar is a patented Fairchild process. 


_ NOTES: 


(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 

(2) Recovery to 1.0 mA. Rt = 100 Q. 

(3) It = 100 mA peak square wave; 0.1 ws Pulse width; Ri = 502; Tr < 30 ns; Rep rate = 5-100 KHz. 

(4) Capacitance as measured on Boonton Electronic Corporation Model No. 75-AS8 Capacitance Bridge or equivalent. 
(5) Leads are tinned. Gold plate with nickel strike may be obtained when specified. | 


E-AIRCHILD 
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FAIRCHILD DIODE 1N4532 


TYPICAL ELECTRICAL CHARACTERISTICS 


FORWARD VOLTAGE VERSUS FORWARD CURRENT VERSUS CAPACITANCE VERSUS 
FORWARD CURRENT ~ TEMPERATURE COEFFICIENT REVERSE VOLTAGE 
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GENERAL DESCRIPTION — The miniature 1N4606 is a silicon planar epitaxial diode that provides low capaci- 
tance, high conductance, and fast reverse recovery. With these features, the device is ideally suited for 
applications such as core devices, avalanche circuitry, logarithmic amplifiers for pulse applications and for 
any critical circuit requiring high conductance and low internal power dissipation without sacrifice of speed 
capabilities. Miniature package and high power dissipation are the interesting features of this device. 


ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) 


WIV Working Inverse Voltage 70 Volts 
lo Average Rectified Current 200 mA 
I, DC Forward Current 400 mA 
A Recurrent Peak Forward Current 600 mA 
i-(surge) Peak Forward Surge Current Pulse Width of 1 second 1A 
i (surge) Peak Forward Surge Current Pulse Width of 1 us AA 
P Power Dissipation 500 mW 
P Power Dissipation — 100 mW at +125°C 
Ty Operating Temperature —65°C to +150°C 
Teg Storage Temperature, Ambient —65°C to +175°C 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
SYMBOL CHARACTERISTICS 


Forward Voltage 

Forward Voltage 

Forward Voltage 

Forward Voltage (Note 5) 
Forward Voltage (Note 5) 
Forward Voltage (Note 5) 
Forward Voltage (Note 5) 
Breakdown Voltage 
Reverse Current 

Reverse Current 

Reverse Current (-+-100°C) 
Reverse Recovery Time (Note 2) 


Reverse Recovery Time (Note 2) 


Capacitance (Note 3) 


NOTES: 

(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 

(2) Recovery to 0.1 Ip : 

(3) Capacitance as measured on Boonton Electronic Corporation Model No. 75-AS8 Capacitance Bridge or equivalent. 
(4) Leads are tinned. Gold plate with nicke! strike may be obtained when specified. 

(5) Pulse width < 300 ps; Duty cycle < 2%. 
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1N4606 
CONDUCTANCE, 
- 


ANTS 


AXIAL D 


ire Pr 


lIUVDE 


PHYSICAL DIMENSIONS 


020 NOM. DIA. > 


NOTES: All dimensions in inches. 


UNITS TEST CONDITIONS 


Ip = 0.1 mA 

Ip = 1.0 mA 

I. = 10mA 

I. = 50 mA 

I; = 100 mA 
Ie = 200 mA 

I, = 250 mA 

I, = 100 wA 

Vp = 50V 

Ve =70V 

Vp = 50V 

I; = 1, = 10-200 mA 
—R, = 1009 

I; = 1, = 200-400 mA 

R, = 1002 | 

Va = OV 


3s 5 _< << <= 
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<—] 
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*Planar is a patented Fairchild Process. 


FAIRCHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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1 - FORWARD CURRENT - mA 
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- GENERAL DESCRIPTION — The miniature 1N4607 is a silicon planar epitaitial diode that provides low capaci- 
- tance, high conductance, and fast reverse recovery. With these features, the device is. ideally suited for — 


| applications such as core devices, avalanche circuitry, logarithmic amplifiers for pulse applications and for | 7 : Tl 


PIaICn DIMENSIONS 


any critical circuit requiring high conductance and low internal power dissipation without sacrifice of speed ° 
capabilities. Miniature package and high power dissipation are the interesting features of this device. | | | so 1.0 MIN. 


020 NOM. DIA. 


ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) - 


WIV Working Inverse Voltage i | | | ~ 70 Volts 
lo Average Rectified Current 7 a -_ 200 mA 

F _ DC Forward Current _ 2 400 mA 

i; _ Recurrent Peak Forward Current | 600 mA 

i,{surge) Peak Forward Surge Current Pulse Width of 1 second 1A 

i,(surge) Peak Forward Surge Current Pulse Width of 1 us AA 

P . Power Dissipation 500 mW 

P ==. _. Power Dissipation . coy OS 100 mW at +125°C 

T, - Operating Temperature , | 65°C to +150°C 

| ee Storage Temperature, Ambient a | | ~ —65°C to +175°C 


NOTES: All dimensions in inches. 


UNITS. ——_—=CTEST_- CONDITIONS 


Ip = 0.1 mA 
I; = 1.0 mA 
I. = 10mA 

1, = 100 mA 
|. = 250 mA 
|; = 350 mA 
|- = 400 mA 


Forward Voltage 
Forward Voltage 
Forward Voltage . 
Forward Voltage (Note 5) 
Forward Voltage (Note 5) 
Forward Voltage (Note 5) 
Forward Voltage (Note 5) 
Reverse Current 
Reverse Current (+100°C) 
_Reverse Current 
. Breakdown Voltage 
Reverse Recovery Time (Note 2) 


eo | ban | 
Sez < <<<<c< 


— 
” 


| 
” 


__ Reverse Ree MMe (Note 2) . 


=] 
"Tl 


espsclbanes (Not 3) 


NOTES: | | _ *Planar is a patented Fairchild Process. 
(1) The 1 maximum ratings are limiting values above wnen life or satisfactory performance may be iiapalied: 

(2) Recovery to 0.1 I,. 

(3) Capacitance as mewaured on Boonton Electronic Corporation Model No.. 715. AS8 Capacitance Bridge or equivalent 

(4) Leads are tinned. Gold plate with nickel strike may be obtained when Specified. : 

(5) Pulse width < 300 ws; Duty cycle < 2%. 
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FAIRCHILD DIODE 1N4607 


TYPICAL ELECTRICAL CHARACTERISTICS 
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~1N4610. 
“HIGH CONDUCTANCE ULTRA FAST EPITAXIAL PLANAR DIODE 


The 1N 4610 is a silicon planar epitaxial diode that provides low capacitance, high conductance, 


. PHYSICAL DIMENSIONS 


and fast reverse recovery. Withthese features, the device is ideally suited for applications such | 
as core devices, avalanche circuitry, logarithmic amplifiers for pulse applications, and for any 
critical circuit requiring high conductance and low internal power dissipation without sacrifice | 


of speed capabilities. 


ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) 


WIV | Working Inverse Voltage | oe ~ §5 Volts 


I, Average Rectified Current | "3 200 mA 
i, Recurrent Peak Forward Current | 600 mA 
i, (surge) Peak Forward Surge Current Pulse Width of 1 second 1.0 Amp 
i, (surge) Peak Forward Surge Current Pulse Width of 1 psec 4.0 Amp 
P Power Dissipation — ; 500 mW 
P “Power Dissipation TS; 170 mW at 125°C 
a Operating Tempererure | : . “09 C to +1 50 Cc NOTES: Minton 
Tete Storage Temperature, Ambient | — 65°C to +175°C = | l 
ELECTRICAL CHARACTERISTICS (25° C Free Air Temperature unless otherwise noted) 
Symbol — | a Characteristic Min. Max. Units © Test Conditions 
Vel Forward Voltage 0.875 1,100 Volts I, = 300 mA 
Veo Forward Voltage 0.850 1.000 — Volts Ip = 200 mA 
V3 Forward Voltage 0.800 0.900, | Volts I, = 100 mA 
Vie, ‘Forward Voltage 0.760 0.840 _—*Volts I, = 50 mA 
Ve 5 Forward Voltage 0.670 0.740 Volts I, = 10 mA 
Ve 6 Forward Voltage 0.640 0.705 Volts I, = 5 mA 
Vr 7 Forward Voltage 0.560 0.620 Volts I, = 1 mA 
Veg _ Forward Voltage 0.530 0.590 Volts I, = 0.5 mA 
VF 9 Forward Voltage 0.455 0.505 Volts I, = 0.1 mA 
Additional Electrical Characteristics on page 2 . Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 
NOTES: | 4 


(1) The maximum ratings : are limiting values above which life or satisfactory performance may be impaired. 

(2) Recovery to 10% of Ie . 

(3) Capacitance as measured on Boonton Electronic Seiuorsion Model No. 175- AS8 Capacitance Bridge or equivalent. 
(4) The power dissipation is measured with an infinite heat sink at 3/8" from the body of the device. 

(5) Leads are tinned. Gold plate with nickel strike may be obtained when specified. | 
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| ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Characteristic 


Ip Reverse Current 
Ip(1 50°C) Reverse Current 


BV Breakdown Voltage 
(Note 2) Reverse Recovery ; Ip = 10 to 200mA, 


Ry = 100 Q 


(Note 2) Reverse Recovery : 10 mA, Vr 


i= 100 Q 
Capacitance , 0 V, f = 1Mc 


t 
rr 


Forward Recovery F 200 mA, t. = 0.4 nsec, 
v,,. = 1 volt 
fr 
Pulse = 100 nsec, Duty cycle<1% 


TYPICAL ELECTRICAL CHARACTERISTICS 
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GENERAL DESCRIPTION — The miniature 1N4727 is a silicon planar epitaxial diode that provides low capaci- 
tance, high conductance, and fast reverse recovery. With these features, the device is ideally suited for PHYSICAL DIMENSIONS 
applications such as core devices, avalanche circuitry, logarithmic amplifiers for pulse applications and for 

any critical circuit requiring high conductance and low internal power dissipation without sacrifice of speed 
capabilities. Miniature package and high power dissipation are the interesting features of this device. 


.020 NOM. DIA. 


1.0 MIN. 
ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) 
WIV Working Inverse Voltage 20 Volts i 
lo Average Rectified Current 200 mA 
iF DC Forward Current 400 mA 
F _ Recurrent Peak Forward Current 600 mA | 
i-(surge) Peak Forward Surge Current Pulse Width of 1 second 1A 7 | _ 075 MAX. 
i-(surge) Peak Forward Surge Current Pulse Width of 1 us AA | 
P Power Dissipation 500 mW 
P Power Dissipation 100 mW at +125°C 


Ty Operating Temperature —65°C to +156°C NOTES: All dimensions in inches. 
ie Storage Temperature, Ambient —65°C to +175°C | eaten et nies | | 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTICS | | : : UNITS) TEST CONDITIONS 


Forward Voltage 
Reverse Current 


Reverse Current (++100°C) 
Breakdown Voltage 

Stored Charge (Note 2) 
Capacitance (Note 3) 


NOTES: | *Planar is a patented Fairchild Process. 
(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 

(2) Stored charge as measured on B-Line Corporation Model No. QS-3 stored charge meter or equivalent. 

(3) Capacitance as measured on Boonton Electronic Corporation Model No. 75-AS8 Capacitance Bridge or equivalent. 

(4) Leads are tinned. Gold plate with nickel strike may be obtained when specified. 
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; FAIRCHILD DIODE 1N4727 


TYPICAL ELECTRICAL CHARACTERISTICS 


FORWARD VOLTAGE VERSUS FORWARD CURRENT VERSUS CAPACITANCE VERSUS 
FORWARD CURRENT TEMPERATURE COEFFICIENT REVERSE VOLTAGE 
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E S a Se 
: : oe a 
5 3 : = 
“0° 0.5 1.0 l, 5 
Ve - FORWARD VOLTAGE - VOLTS TC - TEMPERATURE COEFFICIENT - mvV/°C Ve ~ REVERSE VOLTAGE - VOLTS 
REVERSE CURRENT VERSUS REVERSE CURRENT VERSUS DYNAMIC IMPEDANCE VERSUS 
REVERSE VOLTAGE FORWARD CURRENT 
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Ip ~ REVERSE CURRENT - nA 

Ip - REVERSE CURRENT - yA 

Ip - FORWARD CURRENT - mA 
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Vp ~ REVERSE VOLTAGE - VOLTS Ta, ~ AMBIENT TEMPERATURE - °C Ry - DYNAMIC IMPEDANCE - OHMS 


AVERAGE RECTIFIED CURRENT 


AND FORWARD CURRENT VERSUS REVERSE RECOVERY TIME VERSUS 
POWER DERATING CURVE AMBIENT TEMPERATURE FORWARD CURRENT (I: = Ik) 
600 
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Ty ~ AMBIENT TEMPERATURE - °C Ty - AMBIENT TEMPERATURE - °C FORWARD CURRENT = REVERSE CURRENT - mA 
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GENERAL DESCRIPTION — The 1N4950 is a silicon planar epitaxial diode that provides low capacitance, high 
conductance, and fast reverse recovery. With these features, the device is ideally suited for applications such 
as core devices, avalanche circuitry, logarithmic amplifiers for pulse applications and for any critical circuit 
requiring high conductance and low internal power dissipation without sacrifice of speed capabilities. 


.02 NOM. DIA. 


| 1.0 MIN. 


ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) 


WIV Working Inverse Voltage 25 Volts 

lo Average Rectified Current 200 mA 

i, Recurrent Peak Forward Current 900 mA 

i,(surge) Peak Forward Surge Current Pulse Width of 1 second 1A 

i,(surge) Peak Forward Surge Current Pulse Width of 1 us 4A 

P Power Dissipation 500 mW asta 
p Power Dissipation 170 mW at +125°C | | | 
Th Operating Temperature —65°C to +150°C 

Tstg Storage Temperature, Ambient —65°C to +175°C NOTE: All dimensions in inches 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
CHARACTERISTICS 


Forward Voltage 
Forward Voltage 
Forward Voltage 
Forward Voltage 
Forward Voltage 


~ SYMBOL 


Forward Voltage 

Reverse Current | 

Reverse Current (+-150°C) 
Breakdown Voltage 
Capacitance (Note 3) 

Reverse Recovery Time (Note 2) 


NOTES: | 


(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 


(2) Recovery to 0.1 1,. 


UNITS 


(3) Capacitance as measured on Boonton Electronic Corporation Model No. 75-AS8 Capacitance Bridge or equivalent. 


(4) Leads are tinned. Gold plate with nickel strike may be obtained when specified. 


TEST CONDITIONS 

1- = 300 mA 
Ip=1mA 

I; = 10mA 

I; = 50 mA 

|. = 100 mA 

|- = 200 mA 

Ve = 25V 

Ve = 25 V 

Ip = SHA 

Vp =OV 

|; = lp = 10-200 mA 

R, = 1002 


*Planar is a patented Fairchild Process. 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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ULTRA- CACT pl ARLA 
ULIT 


, GENERAL DESCRIPTION — The miniature IN5282 is a silicon planar epitaxial diode that provides: low capaci- 
tance, high conductance, and fast reverse recovery. With these features, the device i is ideally suited for applica- 


tions such as core devices, avalanche circuitry, logarithmic amplifiers for pulse applications. and for any 
critical circuit requiring high conductance and low internal power dissipation without sacrifice of spect 
capabilites, Miniature package and high power dissipation are the Miteresite reac of this device. 


ial RATINGS (25°C) INote 1] 


WIV -_ Working Inverse Voltage - | | _ 55 Volts 


lo Average Rectified Current tn oe | 200 mA 
lr 7 - DC Forward Current = fe SS 400 mA 
i Recurrent Peak Forward Current | 7 600 mA 
i,(surge) : Peak Forward Surge Current Pulse Width of 1 econ 3 | 1A 
i-(surge) | Peak Forward Surge Current Pulse Width of 1 us 4A 

P Power Dissipation 500 mW 
Ta | ‘Operating Temperature — — 65°C to + 150°C 


Tato Storage Temperature, Ambient “ae 285°C to +175°C 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
SYMBOL CHARACTERISTIC 


Forward Voltage [Pulse, Note 31 | 
-.. Forward Voltage. | 
- Forward Voltage 
Forward Voltage | 
: Forward Voltage 
Forward Voltage 
Reverse Current 
Reverse Current (150°C) 
Breakdown: Voltage - 
- | Reverse Recovery Time [Note 4] 


| Reverse Recovery Time [Note 4] 


Capacitance [Note 5]. 
Forward Recovery 


(See notes on back page) _ | 
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PHYSICAL DIMENSIONS 


020 NOM. DIA: 


180 MAX. 


4 | 075 MAX. 


NOTES: All snaensiane in inches. 


~ TEST CONDITIONS 


I; = 500 mA 

I; = 300 mA 
I =100mA 
Il; = 10 mA 


‘Ie = Ie = 10-200 mA 
R.= 1009 
I: = 10 mA; Vk = 6 V 
R. = 100 2 | 
Ve = OV, f = 1 MHz 
Ip = 200 mA; Te = 4 ns 


Ver = = 1V; Pulse width =.100 
ns; Duty Cycle<1% 


* Planar is a patented Fairchild Pebrens 


H-AIRCHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


tr - FORWARD CURRENT - 


nA 


- REVERSE CURRENT - 


'p 


mW 


P - MAXIMUM POWER DISSIPATION - 


NOTES: 
1. Leads 


TYPICAL ELECTRICAL CHARACTERISTICS 
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"Vp - REVERSE VOLTAGE - VOLTS 


POWER DERATING CURVE 


0 25 50 75 100 —«125 150 
Ty - AMBIENT TEMPERATURE - °C 


are tinned. 


2. Heat sunk in copper blocks YA" from diode body. 


3. Pulse 


width 1 ms, duty cycle <1%. ae? 


4. Recover to .1 |,. +s 
5. Capacitance as measured on Boonton Electronic Corporation Model No. 15-AS8 Capacitance Bridge or Equivalent. 


6. T, = 0.4 ns; Viz = 1.0 V; Pulse width = 100 ns; Duty cycle < 1%. 
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CAPACITANCE VERSUS 
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__ULTRA FAST PLANAR 


GENERAL DESCRIPTION — ‘The miniature 1N5317 is a silicon planar epitaxial diode that. provides low capaci- 
tance, high conductance, and fast. reverse recovery. With these features, the device is ideally suited for 
applications such as core devices, ‘avalanche circuitry, logarithmic amplifiers for pulse applications and for 
any critical circuit requiring high conductance and low internal power ciel pEuOn without sacrifice of speed 
capabilities. Of special interest is the ultra-small size of this device. 


ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) 


WIV Working Inverse Voltage <- % 55 Volts 


lo _ Average Rectified Current 7 | 125 mA 
i, Recurrent Peak Forward Current a — 400 mA 
i,(surge) Peak Forward Surge Current Pulse Width of 1 second 7 900 mA 
i(surgey Peak Forward Surge Current Pulse Width of 1 us | | a 2A 
p Power Dissipation (Package) (Note 2) " | - 350 mW 
1/6 ~~ Power Derating Factor 7 :  28mW/°C 
T, Operating Temperature - —65°C to +150°C 
iP Storage Temperature, Ambient 65°C to +175°C 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
| CHARACTERISTICS 


Forward Voltage (Pulse, Note 3) 
Forward Voltage 
Forward Voltage 
__.» Forward Voltage 
_.. Forward Voltage 
“Forward Voltage’ 
Reverse Current 
Reverse Current (+150°C) 
Breakdown Voltage = 
Reverse Recovery Time (Note 4) 


. Reverse Recovery Time (Note 4) 
a Capacitance (Note 5) 
Forward Recovery (Note 6) 
Peak Forward Voltage (Note 7) 


Notes on page 2. 
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1N5317 


RA COMPACT, HIGH Se 


PHYSICAL DIMENSIONS 


020 NOM. DIA. 


. NOTES: All dimensions in inches. | 


TEST CONDITIONS 


I; = 500 mA 

I; = 300 mA 

I; = 100 mA 

I; = 10mA 

I; = 1.0 mA 

Il; = 0.1 mA ~ 

Vp = —55V 

Vp = —55V . 

Ip = 9A 

I; = lp = 10-200 mA 
R, = 1002 

1, = 10 mA; Vp =6V 
R, = 1002 

Vp = OV, f = 1 MHz 
I; = 200 mA 

1; = 500 mA 


*Planar is a patented Fairchild Process. 


FAIRCHILD 


SEMICONDUCTOR 
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FAIRCHILD DIODE 1N5317 


NOTES: 

(1) Leads are tinned. 

(2) Heat sunk in copper blocks 14” from diode body. 

(3) Pulse width 300 us; Duty Cycle < 1%. 

(4) Recovery to .1 Ir. 

(5) Capacitance as measured on Boonton Electronic Corporation Model No. 75-AS8 Capacitance Bridge or equivalent. 
(6) TR = .4 ns, Ver = 1.0 V; Pulse Width = 100 ns, Duty Cycle < 1%. 

(7) Tr =8 ns; Pulse Width = 1 ys; Duty Cycle < 1%. 


TYPICAL ELECTRICAL CHARACTERISTICS 
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INS318 
ULTRA COMPACT, HIGH CONDUCTANCE, 


ULTRA FAST PLANAR®* EPITAXIAL DIODE 


GENERAL DESCRIPTION — The miniature 1N5318 is a silicon planar epitaxial diode that provides low capaci- | 
tance, high conductance, and fast reverse recovery. With these features, the device is ideally suited for PHYSICAL DIMENSIONS 
applications such as core devices, avalanche circuitry, logarithmic amplifiers for pulse applications and for 
any critical circuit requiring high conductance and low internal power dissipation without sacrifice of speed 
capabilities. Of special interest is the ultra-small size of this device. 


/ 


.020 NOM. DIA.- 


ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) 


WIV ‘ Working Inverse Voltage 50 Volts 
lo Average Rectified Current 125 mA 
F Recurrent Peak Forward Current 400 mA 7 i 
i (surge) Peak Forward Surge Current Pulse Width of 1 second | 500 mA .065 MAX. 
i-(surge) Peak Forward Surge Current Pulse Width of 1 us 2A 
P Power Dissipation (Package) | 350 mW 
1/0 Power Derating Factor | 2.8 mW/°C 
Ta Operating Temperature . —65°C to +150°C NOTES: All dimensions in inches. 
Tee Storage Temperature, Ambient —65°C to +175°C 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
SYMBOL CHARACTERISTICS | : : _ UNITS TEST CONDITIONS 


Forward Voltage | |. = 200 mA 

Forward Voltage | ' : I; = 100 mA 

Forward Voltage — | : : |; = 50 mA 

Forward Voltage | ; | |. = 10mA 

Forward Voltage | : |; = 1.0 mA 

Reverse Current 0. Vp = —50V 

Reverse Current (+-150°C) Ve = —50V 

Breakdown Voltage - I= 5uA 

Reverse Recovery Time (Note 2) | | : I; = I, = 10-200 mA 

7 R, = 1002 

Reverse Recovery Time (Note 2) _ : I; = I, = 200-400 mA 
| | R, = 1002 

Capacitance (Note 3) | : Vp = OV, f = 1 MHz 


*Planar is a patented Fairchild Process. 
NOTES: 


(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 

(2) Recovery to 0.1 I,. 

(3) Capacitance as measured on Boonton Electronic Corporation Model No. 75-AS8 Capacitance Bridge or equivalent. 
(4) Leads are tinned. Gold plate with nickel strike may be obtained when specified. 


EAIRCHILD 


SEMICONDUCTOR, 
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TYPICAL ELECTRICAL CHARACTERISTICS 


FORWARD VOLTAGE VERSUS FORWARD CURRENT VERSUS CAPACITANCE VERSUS 
FORWARD CURRENT TEMPERATURE COEFFICIENT REVERSE VOLTAGE 
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GENERAL DESCRIPTION — Thé miniature 1N5319 is a silicon planar epitaxial diode that provides low capaci- 
tance, high conductance, and fast reverse recovery. With these features, the device is ideally suited for 
applications such as core drivers, avalanche circuitry, logarithmic amplifiers for pulse applications and for 
any critical circuit requiring high conductance and low internal power dissipation without sacrifice of speed 
_ capabilities. Miniature package and economy are the interesting features of this device. 


PHYSICAL DIMENSIONS 


.020 NOM. DIA. 


ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) 


WIV Working Inverse Voltage 25 Volts | 

lo _ Average Rectified Current 100 mA J a 

i, Recurrent Peak Forward Current 400 mA 065 MAX. 
i,(surge) Peak Forward Surge Current Pulse Width of 1 second 500 mA 

i(surge) Peak Forward Surge Current Pulse Width of 1 us | 2A 

Po Power Dissipation (Package) 350 mw 

1/60 Power Derating Factor 2.8 mW/°C NOTES: All dimensions in inches. 

Ta Operating Temperature —65°C to +150°C 

Tog Storage Temperature, Ambient —65°C to +175°C 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
| SYMBOL CHARACTERISTICS 


Forward Voltage 

Reverse Current 

Reverse Current (+100°C) 
Breakdown Voltage 

Reverse Recovery Time (Note 2) 


Reverse Recovery Time (Note 2) 


Capacitance (Note 3) 


NOTES: 


(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 

(2) Recovery to 0.1 I,. 

(3) Capacitance as measured on Boonton Electronic Corporation ‘Model No. 75-AS8 Capacitance Bridge or equivalent. 
(4) Leads are tinned. Gold plate with nickel strike may be obtained when specified. 
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TEST CONDITIONS 


I; = 100 mA 

Vp = —25V 

Va = —25V 

Ip = SMA 

le = 1, = 10-200 mA 
R, = 1002 

lp = lp = 200-400 mA 
R, = 1009 

Ve = OV, f= 1MHz - 


*Planar is a patented Fairchild Process. 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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CAPACITANCE VERSUS 
REVERSE VOLTAGE 


Vp - REVERSE VOLTAGE - VOLTS , 


DYNAMIC IMPEDANCE VERSUS 
FORWARD CURRENT 


Ry - DYNAMIC IMPEDANCE - OHMS 


REVERSE RECOVERY TIME VERSUS 
FORWARD CURRENT (Ir = Ik) 


FORWARD CURRENT = REVERSE CURRENT - mA 


eee | 


~1N5427_ 
RADIATION RESISTANT, FAST SWITCHING PLANAR’ DIODE 


FEATURES eh od <a ed OTe OE 

© GUARANTEED PERFORMANCE AFTER FAST NEUTRON DOSAGE OF 10 x 10" NVT ae . PHYSICAL DIMENSIONS 
e LOW CAPACITANCE--- <20pF ss 7 ane 7 ee , ¥ 
© HIGH SPEED - - - - - - <4.0nSec 

© LOW LEAKAGE - - - - - 0.10 HA 


e HIGH VOLTAGE - - - - - > 75V 


ABSOLUTE MAXIMUM RATINGS (25°C) 
— WIV Working Inverse Voltage | |  ~«50V 


|, Average Rectified Current | 75 mA 

i, Recurrent Peak Forward Current | 225 mA 

i(surge) Peak Forward Surge Current, a : 2.0A 
Pulse Width of 1.0 “Sec. x : 

P Power Dissipation (Note 1) 250 mW 

T, Operating Junction Temperature —65°C to 150°C 

Ta Ambient Storage Temperature 3 —65°C to 175°C 


.105 MAX 
DIA 


JEDEC DO-7 


ELECTRICAL CHARACTERISTICS (25°C) . 


pos | -PRE IRRADIATION ———_—~ POST _IRRADIATION® 
_ SYMBOL CHARACTERISTIC | | MIN. MAX. “MIN. = MAX. TEST CONDITIONS 


Breakdown Voltage I= 
Reverse Current 7 Oo | 1 | a F ee | - Vp = 50V 


. Reverse Current 7 | | | } | y Vp = 50V, 
ie a¢ | T = 150°C 


Forward Voltage 0 I. = 10mA 


Capacitance : Vp = OV, 
| f = 1 MHz 


Reverse Recovery Time (Note 2) | AO Oo ns. Ie = lp = 10 mA 


*|RRADIATION AT 1.0 x 10'5 NVT, ENERGY LEVEL > 10KeV. | 


NOTES: 

(1) Derate at 2.0 mW/°C. 

(2) R, = 1000, C, = 10 pF, recover to |p—=1.0mA. 

(3) Leads are Durnet: tin plated. Gold plate with nickel strike. is also available. 
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TYPICAL ELECTRICAL CHARACTERISTICS 


PRE IRRADIATION 
FORWARD VOLTAGE VERSUS REVERSE CURRENT VERSUS 


a aa a i aS: AS EC Ga EN EL A ES 
80 erate se eee eat ta en Te 
(es es Fay CS GW SD 


I - FORWARD CURRENT - mA 
Ip - REVERSE CURRENT - nA 


POST IRRADIATION 


FORWARD VOLTAGE VERSUS 


CAPACITANCE VERSUS 


ae 


C - CAPACITANCE - pF 


RRRCERRAE 


|_| 
Fe oo i et CR GRY ES CR AG Ga ES Pe FR 


SESCERER IM 
TRRSENGE Hi 


> 


Vp ~ REVERSE VOLTAGE - VOLTS 


REVERSE CURRENT VERSUS 
FAST NEUTRON DOSAGE 


FAST NEUTRON DOSAGE 


wot eal ELIT UT 
} 

LTE ET UTA 
eh 
CUE LL ATT 


ee 
A | eat 
on 


~ FAST NEUTRON DOSAGE - nvt 


Ip ~ REVERSE CURRENT - nA 


Ve - FORWARD FOLTAGE - VOLTS 


o! 


o 


—INS428 © 
- RADIATION RESISTANT, HIGH VOLTAGE, 


FAST Sw TCI ING, PLANAR® DIODE 


~ FEATURES a | . : 
_ © GUARANTEED PERFORMANCE AFTER FAST NEUTRON DOSAGE OF 3.0 x 10" NVT 7 | : PHYSICAL DIMENSIONS 
e HIGH VOLTAGE - ----- > 200V 


e LOW LEAKAGE- ----- - < 0.10 “A | 7 ] | 
_e HIGH CONDUCTANCE - - - > 100 mA eG oss : : 7 idl 
e LOW CAPACITANCE - - - - <5.0pF 


| ABSOLUTE MAXIMUM RATINGS (25°C) , 4 | 
| WIV Working Inverse Voltage | 175 V 


i Average Rectified Current | 100 mA 
i, Recurrent Peak Forward Current 300 mA 
i,(surge) Peak Forward Surge Current, Pulse Width of 1. 0 BSec. — 4.0A 
P Power Dissipation (Note 1) 500 mW 
Ty Operating Junction Temperature —65°C to 150°C 


Ta Ambient Storage Temperature ; —65°C to 175°C 


JEDEC DO-7 


| ELECTRICAL CHARACTERISTICS (25°C) 


. er PRE IRRADIATION POST IRRADIATION® | 
SYMBOL CHARACTERISTIC is MIN. MAX. MIN. MAX, TEST CONDITIONS 
B, Breakdown Voltage — | 200 3 200 Volts I, = 100 uA 
LF Reverse Current | 010 | 0.15 uA Vp = 175V 
leo Reverse Current | 100 150 Vp = 175V, 
| - | T = 150°C 
V; Forward Voltage a 10 13 Volts 1, = 100 mA 
C Capacitance | BD 50 pF Ve = OV, 
| | == 1 MHz 
Trr Reverse Recovery Time (Note 2) 930 50 ns. I. = 1, = 30mA 


7 "IRRADIATION AT 3.0 x 10'4 NVT, ENERGY LEVEL > 10KeV. 


NOTES: 

(1) Derate at 4.0 mW/°C. 

(2) R, = 1002, C, = 10 pF, recover to |, = 3.0 mA. 

(3) Leads are Dumet: tin plated. Gold plate with nickel strike is also available. 
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- FORWARD CURRENT - mA 


FORWARD VOLTAGE VERSUS 
FORWARD CURRENT 


TYPICAL ELECTRICAL CHARACTERISTICS 


PRE IRRADIATION 


In — REVERSE CURRENT — wA 


: le . 10001. 
Ve - FORWARD VOLTAGE - VOLTS 


LS] 
iy 
e 

.S 


REVERSE VOLTAGE VERSUS 
REVERSE CURRENT 


Vp — REVERSE VOLTAGE — VOLTS 


C - CAPACITANCE - pF 


1 TE TANT 


{tilt | LIN \ 


POST IRRADIATION 


FORWARD VOLTAGE VERSUS 
FAST NEUTRON DOSAGE 


feet] EET 
PE TT TT 
PLE TUTE 
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1.00 


Vg ~ FORWARD VOLTAGE - VOLTS 
s 


-900 
#- FAST NEUTRON DOSAGE - nvt 
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REVERSE CURRENT VERSUS 
FAST NEUTRON DOSAGE 


pfeil] TTT | UG 
PT ETE ti 
PTE EE 
ll 
TTT UE ALT 
ii Ts 
TE Al 
Pt eer ty TU 


40 
1o!2 19? i0!4 to 
¢ ~ FAST NEUTRON DOSAGE - nvt 


120 


8 


Ip ~ REVERSE CURRENT - nA 
s 


Ss 


CAPACITANCE VERSUS 
REVERSE VOLTAGE 


Vp ~ REVERSE VOLTAGE - VOLTS 


aR 1N5429 
RADIATION RESISTANT, LOW LEAKAGE, 


HIGH CONDUCTANCE, PLANAR* DIODE 


_ FEATURES 


PHYSICAL DIM 
"© GUARANTEED PERFORMANCE AFTER FAST NEUTRON DOSAGE OF 3.0 x 10 NVT SICAL DIMENSIONS 
e LOW LEAKAGE ------- <5.0nA 
¢ HIGH VOLTAGE - --- -- S 200V 


~@ LOW CAPACITANCE - - - - < 6.0 pF 
e HIGH CONDUCTANCE - - - >200mA 


ABSOLUTE MAXIMUM RATINGS (25°C) | 
WIV Working Inverse Voltage | 125V 


lo Average Rectified Current | 150 mA 
iy Recurrent Peak Forward Current , 450 mA 
i,(surge) Peak Forward Surge Current, Pulse Width of 1.0 usec. 4.0A 
P Power Dissipation (Note 1) 500 mW 
T; Operating Junction Temperature —65°C to 150°C 
Ta Ambient Storage Temperature —65°C to 175°C 


JEDEC DO-7 


ELECTRICAL CHARACTERISTICS (25°C) 


| | PRE IRRADIATION POST IRRADIATION® 
SYMBOL CHARACTERISTIC MIN MAX MIN MAX UNITS TEST CONDITIONS 


Breakdown Voltage | ; | I, = 100 vA 
Reverse Current Vp = 125V 


Reverse Current oO. | Vp = 125V, 
| | T = 150°C 


Forward Voltage oo ; oO. | : : I. = 200 mA 
Forward Voltage ; | _ a I; = 50 mA 
Forward Voltage 4 : Il; = 1.0 mA 


Capacitance | : Ve = OV, f = 1 MHz 


*IRRADIATION AT 3.0 x 10'4 NVT, ENERGY LEVEL > 10KeV. 


NOTES: 
(1) Derate at 4.0 mW/°C. 
(2) Leads are Dumet, tin plated. Gold plate with nickel strike is also available. 
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| - RADIATION RESISTANT SILICON PLANAR DIODE - 1N5429 


TYPICAL ELECTRICAL CHARACTERISTICS 


PRE IRRADIATION 


FORWARD VOLTAGE VERSUS REVERSE VOLTAGE VERSUS CAPACITANCE VERSUS 
FORWARD CURRENT REVERSE CURRENT REVERSE VOLTAGE 
5.0 6.0 


ee SO a / 7 
ee Maal el ate alle I fe 2 


SE A CNG) ES LR ER DE CY OY A 2 
Ce ES SS | 2 oe 


SG RE CE EL OIE BRIE 2. eer 
SSSs SES: Ee Ee Gos ES (ye ft 


g ~ REVERSE CURRENT - nA 


C — CAPACITANCE — pf 


! 
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1p — FORWARD CURRENT — mA 


5 Te A SS ST 
ff — Ft 
a a ee ey i 2 2 ee 


0.01 LJ ti As it | i 


1.0 
Vp — FORWARD VOLTAGE — VOLTS Vp ~ REVERSE VOLTAGE - VOLTS VR — REVERSE VOLTAGE — VOLTS 


POST IRRADIATION 


FORWARD VOLTAGE VERSUS REVERSE CURRENT VERSUS 
FAST NEUTRON DOSAGE FAST NEUTRON DOSAGE 
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~ 1N5430 
RADIATION RESISTANT, HIGH CONDUCTANCE, 


Aas 


LIRA rAST, PLANAR™ EPITAXIAL DIODE 


FEATURES 


¢ GUARANTEED PERFORMANCE AFTER FAST NEUTRON DOSAGE OF 1.0 x 10": NVT. 
e HIGH CONDUCTANCE - - - > 200mA 

© LOW CAPACITANCE - - - - < 2.5 pF 

e HIGH SPEED-------- < 4.0ns 

e LOW LEAKAGE------- < 0.10 uA 


PHYSICAL DIMENSIONS 


ABSOLUTE MAXIMUM RATINGS (25°C) 


WIV Working Inverse Voltage 50 V 
l, Average Rectified Current 200 mA 
i, Recurrent Peak Forward Current | 900 mA 
i,(surge) Peak Forward Surge Current, Pulse Width of 1.0 uSec. AOA 
P . Power Dissipation (Note 1) 500 mW 
T, Operating Junction Temperature ! —65°C to 150°C 
Ty Ambient Storage Temperature —65°C to 175°C 


JEDEC DO-7 


ELECTRICAL CHARACTERISTICS (25°C) 


PRE IRRADIATION POST IRRADIATION* 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 


Breakdown Voltage | | | lp = 5 HA 

Reverse Current | | 2 a Vp = 50V 

Reverse Current | | a | 7 Ve =50V,T= 150°C ~ 
_ Forward Voltage : | — ; ’ | | ; I. = 200 mA 

Forward Voltage I; = 10mA 

Forward Voltage I. = 1.0mA 

Capacitance | Va = OV, f = 1 MHz 


Reverse Recovery Time (Note 2) : I, =I, = 10mA 


*IRRADIATION AT 1.0 x 10'5 NVT, ENERGY LEVEL > 10 KeV. 


‘NOTES: 

(1) Derate at 4.0 mW/°C. 

(2) R, = 100 Q, recover to 1, = 1.0 mA. 

(3) Leads are Dumet, tin plated. Gold plate with nickel strike is also available. 


FAIRCHILD 
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fe RADIATION RESISTANT SILICON PLANAR DIODE + 1N5430 i 


Ie — FORWARD CURRENT — mA 


TYPICAL ELECTRICAL CHARACTERISTICS 


PRE IRRADIATION 


FORWARD VOLTAGE VERSUS | REVERSE VOLTAGE VERSUS CAPACITANCE VERSUS — 


FORWARD CURRENT REVERSE CURRENT "REVERSE VOLTAGE 
$0. —_——_ — OO OO . 
“EST Te 
Ee er 
Pe Oe (a Gy // A a 
———— é z 
eOLLLeL ey : : 
See soe : 
PP ie e/a : 


EGET DE GE GEES OF / Oe De ee CO) 
+ —} 1 Ff + 
eae Ee 2 / ee ee) 


0.01 an 77, 
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Vp ~ REVERSE VOLTAGE - VOLTS 


Ve — FORWARD VOLTAGE — VOLTS VR — REVERSE VOLTAGE — VOLTS 


POST IRRADIATION 


FORWARD VOLTAGE VERSUS REVERSE CURRENT VERSUS 
FAST NEUTRON DOSAGE | FAST NEUTRON DOSAGE 


| 
BCcAnmnIna 
CCCI 
CCHIT 
CCHIT TA 
MILA 
COLT 


20 
#~ FAST NEUTRON DOSAGE - nvt ¢- A, NEUTRON DOSAGE - nvt 


Vp ~ FORWARD VOLTAGE - VOLTS. 
Ip ~ REVERSE CURRENT - nA 
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~1N5431 
RADIATION RESISTANT, MINIATURE SIZE, HIGH 
CONDUCTANCE, ULTRA FAST, PLANAR’ EPITAXIAL DIODE 


_ FEATURES 


‘® GUARANTEED PERFORMANCE AFTER FAST NEUTRON DOSAGE OF 1.0 x 10 NVT. | | PE SGne EIMENSIONS 
e SMALL PACKAGE - - - - - - JEDEC D0-35 | ae: 

HIGH CONDUCTANCE - - - > 500 mA it, yee ie Beer, | 

LOW CAPACITANCE - - - - <2.5 pF 

HIGH VOLTAGE ------ >80V oe S 

LOW LEAKAGE - - - - - - - <0.10 uA ~020'NOM. DIA.» 


HIGH SPEED ------- <4.0ns 


ABSOLUTE MAXIMUM: RATINGS (25°C) _ aay 
WIV - Working Inverse Voltage : & ge 55V 


i. - Average Rectified Current —  200mA —— | 

ip Recurrent Peak Forward Current 600 mA —— aaa 
i,(surge) Peak Forward Surge Current, Pulse Width of 1.0 uSec. : 4.0A : . a 

P Power Dissipation (Note 1) | | 500 mW | 075 MAX 
T, Operating Junction Temperature —65°C to 150°C | 

Te Ambient Storage Temperature —65°C to 175°C 


JEDEC DO-35 


ELECTRICAL CHARACTERISTICS (25°C) 


PRE IRRADIATION POST IRRADIATION* 
SYMBOL CHARACTERISTIC | MIN. MAX. MIN. MAX. TEST CONDITIONS 


Breakdown Voltage —. - a | 80 | | | p= 5A 
Reverse Current : | | 0. | Vp = 55 V 
Reverse Current = | | | _ | | Vp = 55V,T = 150°C © 
Forward Voltage - | 30 { 7 |, = 500 mA (Note 2) 
Forward Voltage | 800 3 | | |. = 100 mA 
Forward Voltage oe 630 I. = 1.0 mA 
Forward Voltage . I; = 0.1 mA © 
Capacitance - : Ve = OV, f = 1 MHz 


Reverse Recovery Time . : : I = 1, = 10 mA (Note 3) 


*IRRADIATION AT 1.0 x 10'5 NVT, ENERGY LEVEL > 10 KeV. 


NOTES: 

(1) Derate at 4.0 mW/°C. 

(2) Pulse width 300 ySec, duty cycle << 1%. 

(3) R, = 100 Q, recover to |, = 1.0 mA. 

(4) Leads are Dumet, tin plated. Gold plate with nickel strike is also available. 


EAIRC = 


SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


5-76 


| | RADIATION RESISTANT SILICON PLANAR DIODE + 1N5431 


TYPICAL ELECTRICAL CHARACTERISTICS 


PRE IRRADIATION 


FORWARD VOLTAGE VERSUS REVERSE CURRENT VERSUS CAPACITANCE VERSUS 
FORWARD CURRENT REVERSE VOLTAGE REVERSE VOLTAGE 
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Ip - REVERSE CURRENT - nA 


Ve 7 FORWARD VOLTAGE - VOLTS Vp ~ REVERSE VOLTAGE - VOLTS Vp ~ REVERSE VOLTAGE - VOLTS 


POST IRRADIATION 


FORWARD VOLTAGE VERSUS REVERSE CURRENT VERSUS 
FAST NEUTRON DOSAGE FAST NEUTRON DOSAGE 


~ REVERSE CURRENT - nA 


Ve - FORWARD VOLTAGE - VOLTS 


IR 
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¢~- FAST NEUTRON DOSAGE - nvt ¢ - FAST NEUTRON DOSAGE - nvt 


5-77 


~1N5432 
RADIATION RESISTANT, PICOSECOND SWITCHING, 
-PLANAR® EPITAXIAL DIODE 


FEATURES | 
© GUARANTEED PERFORMANCE AFTER FAST NEUTRON DOSAGE OF 1 0x10" NVT. PHYSICAL DIMENSIONS 
e HIGH SPEED - - - - - - <750ps | 

e LOW CAPACITANCE - - - < 1.0 pF | | 

° LOW LEAKAGE - - - - - < 50 nA 6 Mi 

© CONTROLLED FORWARD CONDUCTANCE 


ABSOLUTE MAXIMUM RATINGS (25°C) 


WIV Working Inverse Voltage | 10V 
lo Average Rectified Current . | 50 mA 
i, Recurrent Peak Forward Current 150 mA 
i(surge) Peak Forward Surge Current, Pulse Width of 1.0 “Sec. 1.0A 
P Power Dissipation (Note 1) 250 mW 
T, Operating Junction Temperature —65°C to 150°C 
Ta Ambient Storage Temperature —65°C to 175°C 


JEDEC DO-7 


ELECTRICAL CHARACTERISTICS (25°C) 


PRE IRRADIATION POST IRRADIATION* 
SYMBOL CHARACTERISTIC | MIN. MAX. MIN. MAX. TEST CONDITIONS . 


Breakdown Voltage Ip = SA 

Reverse Current ; | Vz =10V 

Reverse Current Vp = 10 V, T = 150°C 
Forward Voltage | I. = 50 mA 

Forward Voltage | | . A : : |. = 10mA 

Forward Voltage : 63 I. = 0.1 mA 


Capacitance : ‘ Vp = 0 V, f = 1 MHz 


Reverse Recovery Time (Note 2) | I. = I, = 10 mA (Figure 1) 


*|RRADIATION AT 1.0 x 10'S NVT, ENERGY LEVEL > 10 KeV. 


NOTES: 

(1) Derate at 2.0 mW/°C. 

(2) R, = 100 Q, recover to |, = 1.0 mA. (See Figure 1 over.) 

(3) Leads are Dumet, tin plated. Gold plate with nickel strike is also available. 
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RADIATION RESISTANT SILICON PLANAR DIODE - 1N5432_ 


TYPICAL ELECTRICAL CHARACTERISTICS 


PRE IRRADIATION 


FORWARD CURRENT VERSUS REVERSE VOLTAGE VERSUS CAPACITANCE VERSUS 
FORWARD VOLTAGE REVERSE CURRENT REVERSE VOLTAGE 


ere ie a, (oma rant 
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- FORWARD CURRENT - mA 
Ig — REVERSE CURRENT — nA 
C - CAPACITANCE - pf 


Ve - FORWARD VOLTAGE - VOLTS Vp ~ REVERSE VOLTAGE - VOLTS Vp ~ REVERSE VOLTAGE - VOLTS 


POST IRRADIATION 


FORWARD VOLTAGE VERSUS REVERSE CURRENT VERSUS 
FAST NEUTRON DOSAGE FAST NEUTRON DOSAGE 
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CONSTANT 
CURRENT 
SOURCE 


Opt ai 


20db, 500 PAD 
500 } 

OUTPUT 

VR PULSE 


Vp PULSE RISETIME <0.25ns 
DETECTOR RISETIME <0.1ns 


10db, 502 PAD 


500 INPUT 
. SAMPLING 
| SCOPE 


TRIGGER 


FIGURE 1 


~ FAIRCHILD DIODE ASSEMBLIES 


GENERAL DESCRIPTION - Customers’ requirements and inquiries constitute the basis for the types of assemblies offered as 
"off-the-shelf" items, and influence our efforts to obtain and publish technical information. Forthisreason, we encourage requests 


for assemblies not currently offered.as standard items or requests for additional information. 


The specifications contained on the succeeding pages are a condensed revision of the most popular circuit configurations used. — 


Custom assemblies tailored to individual circuit requirements are available on request. 


Normal delivery is two to four weeks for types listed in this brochure. For custom assemblies, an additional one to two weeks 
is required. | 


_ SECTION 1 - EPOXY ENCAPSULATED MATCHED DIODE ASSEMBLIES 
BASIC DIODE SPECIFICATIONS 


MAXIMUM RATINGS (25°C) 


FD1389 FD2389 FD3389 FD6389 

Reverse Voltage . 15 V 150 V 125 V 50 V 

Average Rectified Current | 75 mA 150 mA 200 mA 

Forward Current, DC | | 115 mA 225 mA 300 mA 
f Recurrent Peak Forward Current 225 mA nf 450 mA 600 mA 
i-(surge) 1 second pulse width | 5 AS : 1A 1A 
i,(surge) 1 microsecond pulse width | 2A 4A 4A 

Power Dissipation 250 mW | mW - . 500 mW 

Operating Temperature | _ 7 -65°C to +175°C — 

Storage Temperature, Ambient i. -65°C to +200°C — 


ELECTRICAL SPECIFICATIONS (25°C unless noted) 


BV(min) Breakdown Voltage at 5 up A(V) . 7 100 . ~- - - 


at 100 uA(V) o © 200 150 75 

T, (max) Reverse Leakage at Vp (nA) | 7 100 : 100 i 1 100 
at Vp, 150°C(uA) 100 100 3 100 

C(max) Capacitance at OV(pf) 16 0° 8°) 65 6 3 
V,(max) Forward Voltage at 200 mA(V) - 1.0 1.0 1.0 
at 100 mA(V) - .925 .930 .920 

at 50mA(V) = .860 ,880 .860 

at 20mA(V) 3 1.0 .790 © 840 .190 

at 10mA(V) 87500 .740 .810 .750 

at 5mA(V) .800 .700 +? . 770 .710 

at 2mA(V) | 125 ~ .. ,620 .730 .670 

at 1mA(V) | .670 610 .710 .630 

t (max) I, = I, = 10mA, Recover to 1 mA(nsec) | 4 om . - 4 
t (max) I, = I, = 30mA, Recover to 1 mA(nsec) : _ —. 50 - - 
t. .(max) I, = Ip = 200mA, Recover to 20 mA(nsec) me - _ 4 
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Encap- Unencap- Encap- Unencap- 

Basic Diode Forward Current Maximum Voltage Difference sulated sulated sulated sulated 

Specification Matching Range (AV,) Between Diodes Pair Pair Quad Quad Bridge 
FD1389 10 uA to1.0mA 3.0 mV FA2310E FA2310U) FA4310E FA4310U~ FA3310 
FD1389 10uAto1.0mA 10 mV FA2311E FA2311U FA4311E FA4311U FA8311 
FD1389 1.0mA to 10mA > mV FA2312E FA2312U) FA4312E FA4312U FA3312 
FD1389 1.0mA to 10mA 15 mV FA2313E FA2313U0 FA4313E FA4313U FA3313 
FD2389 10pA to 1.0mA 3.0 mV FA2320E FA2320U) FA4320E FA4320U FA3320 
FD2389 10pAto1.0mA 10 mV FA2321E FA4321U) FA4321E FA4321U) FA3321 
FD2389 1.0mA to 10mA > mV FA2322E FA2322U) FA4322E FA4322U) FA3322 
FD2389 1.0mA to 10mA 15 mV FA2323E FA2323U) FA4323E FA4323U) FA3323 
FD2389 10mA to 100 mA (pulse only) 10 mV FA2324E FA2324U) FA4324E FA43240) FA3324 
FD2389 10 mA to 100mA (pulse only) 20 mV FA2325E FA2325U FA4325E FA4325U) FA3325 
FD6389 10 mA to 100mA (pulse only) 10 mV FA2360E FA2360U FA4360E FA4360U FA3360 
FD6389 10mA to 100mA (pulse only) 20 mV FA2361E FA2361U FA4361E FA4361U FA3361 

REVERSE CURRENT — FORWARD VOLTAGE MATCHED ASSEMBLIES 
(BASIC DIODE SPECIFICATIONS: FD3389) 

Maximum Reverse Maximum Forward Encap- Unencap- Encap- Unencap- 

Current Difference Forward Current Voltage Difference sulated sulated sulated sulated 

(A Ty) Between Diodes Matching Range (AV) Between Diodes Pair Pair Quad Quad Bridge 
2.0 nA + 0.064 - VR 10 uA to1.0mA 10 mV FA2330E FA2330U FA4330E FA4330U  FA3330 
2.0nA + 0.064 - Ve 1.0mA to 10mA 15 mV FA2331E FA2331U FA4331E FA4331U  FA3331 
2.0nA + 0.064 - Ve 10 mA to 100mA (pulse only) 20 mV FA2332E FA2332U) FA4332E FA4332U0) FA3332 
4,0nA + 0.128 - Vp 10pAto1.0mA 10 mV FA2333E FA2333U FA4333E FA4333U FA3333 
4.0nA + 0.128 - VR 1.0mA to10mA 15 mV FA2334E FA2334U FA4334E FA4334U FA3334 
4.0nA + 0.128 - Vp 10 mA to 100mA (pulse only) 20 mV FA2335E FA2335U FA4335E FA4335U FA3335 

NOTES: 

1. The ''Basic Diode Specification'' column refers to the specifications listed in the table on the preceding page. These 
specifications are guaranteed for each individual diode of the assembly. . 

2. The "Maximum Reverse Current Difference (AL) Between Diodes" means that the difference in reverse current between 
the diode having the highest In andthe diode having the lowest I, in an assembly willnot exceedthe specified limit. "VR" 
is the reverse voltage bias in volts at which the test is performed and may be any value between 0 and 125 V as the user 
desires. As anexample, the specification limit for an FA2330E atareverse bias of 10 V wouldbe 2.0nA + 0.064 -10 = 2.6nA. 
See Figure 6 for Al, test circuit. | 

3. The 'Forward Current Matching" ranges of 10 .A to 10mA maybe applied either as a DC current or pulse input current. 
For the 10mA to100mA current range, the AV, is guaranteed onlyfor short duty cycle (1% or less) input current pulses. 
Conditions of test in both cases are defined by Figure 5, 

4. All specifications are available in five basic configurations as listed under the ''Assembly Type Number" column. En- 
capsulated pairs, quads, and bridges are supplied in the configurations illustrated in Figures 1, 2, and 3 respectively. 
Unencapsulated pairs and quads meet the dimensional requirements of Figure 4 and are taped securely together for 
shipment. 

9. Capacitance (C) cannot be monitored independently on each diode in a bridge configuration. In measuring this parameter 
on bridge configurations, the capacitance limit is 4/3 the limit listed in the basic diode specifications table. 

6. 


SECTION 1 - EPOXY ENCAPSULATED MATCHED DIODE ASSEMBLIES 


(MATCHING SPECIFICATIONS APPLY OVER TEMPERATURE RANGE OF —55°C TO +100°C) 


FORWARD VOLTAGE MATCHED ASSEMBLIES 


Assembly Type Number 


For matched bridges, the forward current range specified is "per leg."' That is, twice the current specified is applied 
to the assembly. a 
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SECTION 1 - EPOXY ENCAPSULATED MATCHED DIODE ASSEMBLIES 


FIG. 1 ENCAPSULATED MATCHED PAIR PACKAGE FIG. 5 AVp DIODE MATCHING CIRCUITS. 
DIMENSIONS. | - Seats 


10 TO 100 Vdc, 
ADJUSTABLE 
OR 
10 TO 100 V PEAK 
(SEE PART C ) 


(B) 
NOTES: 
1. Dots denote cathode ends of diodes. 10 T0 100 Vdc, 
ADJUSTABLE 
2. All dimensions in inches. OR 
D B 10 TO 100 V PEAK 
= | ( SEE PART C ) 
FIG. 2 ENCAPSULATED MATCHED QUAD PACKAGE 
DIMENSIONS. 
(C) 
t 
INPUT VOLTAGE 


PULSE CONDITIONS 
FOR PULSE V_ MATCHED 
ASSEMBLIES 


FORWARD VOLTAGE AVE 
|MBALANCE OBSERVED 
ON OSCILLOSCOPE M 
.t, Pulse Rise Time (10 to 90% Amplitude) = lpsec Max. ty Period = 1 msec 
: : Pulse Fall Time (90 to 10% Amplitude) = lusec Max. | V_ Voltage Input to Circuit"A or B” = 10 to 100 V, 
. Do i : 4 
l ts denote cathode ends of diodes ty Pulse Width (50% Amplitude) = 104 2 usec AV; Forward Voltage Difference milusteble 
‘ ‘ an 4 : : : Between Diodes 

2, All dimensions in inches. t Transient Time * Lusec Min. (Measured Between Transient Times) = As Specified 

NOTES: 


FIG. 3 BRIDGE PACKAGE DIMENSIONS. 


1, R varies depending on the currentrange. For the most | 
often used current ranges, R is as follows: 


| a} 200 Current Range (amperes) | R (ohms) 
| nee | 107° to 1074 10° 
107* to 107° 10° 
107° to 1072 104 
“300 MAX. or 10°" to 108 jon! 


2. The input voltage pulse conditions illustrated in part C 
are employed at Fairchild in testing. The user may 
deviate from the specific conditions above with no varia- _ 
tion in results providing the following general conditions 


NOTES: are met: 
1. Numbers 1 and 2 denote the common anode and common tw 
cathode terminals of the bridge, respectively. Termi- ie “tp < 0.01 


nals 3 and 4 denote the two cathode-anode terminals. ei 
: ; ae b. tw <10 milliseconds 
2. All dimensions in inches, 


c. Transients occuring during pulse rise and fall 
times are ignored in observing AV». 


FIG. 6 Alp DIODE MATCHING CIRCUIT 


FIG. 4 INDIVIDUAL DIODE DIMENSIONS FOR 
UNENCAPSULATED MATCHED PAIRS 
_AND QUADS. 


Diodes Under Test 


NOTES: 


_ 1. Band denotes cathode end of diode. 
2. All dimensions in inches. 


1. Vio =-Va} +1%. 


Ze Ino -Thi* AI, (difference in Ip between two diodes 


under test). 


A is a center reading uu ammeter. 
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SECTION 2 - TRANSISTOR OUTLINE ASSEMBLIES 
BASIC DIODE SPECIFICATIONS 


MAXIMUM RATINGS (25°C) | | ELECTRICAL SPECIFIC ATION (25°C unless noted) 


Reverse Voltage BV(min) Breakdown Voltage @100 wA(V) 
T, (max) Reverse Leakage @ Vp (nA) 
@Vp, 150°C(uA) 
C(max) Capacitance @ OV(pf) 
V,,(max) Forward Voltage @ 200 mA(V) 
@100 mA(V) 
@ 50mA(V) 
20 mA(V) 
10 mA(V) 


@ 
@ 
@ 5mA(V) 
@ 
@ 


Average Rectified Current 


Forward Current, DC 


Recurrent Peak Forward Current 


i, (surge) 1 second pulse width 1A 
i (surge) 1 microsecond pulse width 4A 


Power Dissipation 500 mW 2 mA(V) 
1 mA(V) 
Operating Temperature -65°C to +175°C 
I, =I, = 10mA, 

F R 

Recover to 1 mA (nsec) 
ro Ip = 200mA, 


Recover to 20mA (nsec) 


Storage Temperature, -65°C to +200°C 
Ambient 


COMMON ANODE ASSEMBLIES 


Circuit 


Type Number 


FSA 1177 FSA 1178 
FSA 1179 | FSA 1181 


FSA 1182 


1 
Hl 
i 
| 
| 
| 
t 


Package Configuration | 


TO-5 for Dim. Det. TO-18 for Dim. Det. 
see Fig. 7 see Fig, 8 


OQ _ 


Same as TO-5 


Configuration 


For dimensional details 
see Fig. 9 


For dimensional details 
see Fig. 9 


_ e 
| 
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SECTION 2 - TRANSISTOR OUTLINE ASSEMBLIES 
COMMON CATHODE ASSEMBLIES 


Circuit Package oe ation 


_ ‘Type Number _ 
— = : "se - Configuration TO-5 for Di ; Det 
ae Saas | -5 for Dim. Det. 


. ‘TO- i8 for Dim. Det. 
see Fig. 7 : 


see Fig. 8 


FSA 1169 FSA 1202 Same as TO-5 


FSA 1171 


FSA 1172 Same as TO-5 
FSA 1203 FSA 1173 Same as TO-5 
“ a 
_ a 
- = 


FSA 1176 


For dimensional details. 
see Fig. 9 


NOTE: Transistor outline assemblies are available using other basic diode types (i.e., FD100, FD200, etc.) on request. 
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SECTION 2 - TRANSISTOR OUTLINE ASSEMBLIES 
| MATRIX ASSEMBLIES 


Type Number Package Configuration 


| 
| 


| FSA 1184 FSA 1185 | 
FSA 1186 FSA 1187 


FSA 1188 
4 
- > 


Circuit 


Configuration TO-18 for Dim. Det. 


TO-5 for Dim. Det. 
see Fig. 7 


see Fig. 8 


Same as TO-5 | 
Same as TO-5 


For dimensional details 
see Fig. 9 _ 


For dimensional details 
see Fig. 9 
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SECTION 2 - TRANSISTOR OUTLINE ASSEMBLIES 
| BRIDGES AND TRANSMISSION GATES 


| Type Number Circuit Package Configuration = —=—*Y{: Matching Specifications* 
: , ee : : ) T, =-55°C to 100°C 
| 7) a Configuration TO-5 for Dim. Det. | TO-18 for Dim. Det. A ee 
TO-5 TO-18 | (for Test Circuits, see 


see Fig. 7 


see Fig. 8 Figs. 10 and 11) 


FSA 1197 © FSA 1198 . Same as TO-5 


AVy, <5.0mV 


FSA 1191 FSA 1192 : , 
| I, = 20 uA to 20 mA 


FSA 1193 FSA 1194 
_ e 
FSA 1196 


Same as TO-5 


AVy, <5.0mV 


I, = 20uA to 20mA 
Al, < 1.0yA 


VR = 25V 


Same as TO-5 


AV, < 5.0mV 
Ip = 10uA to 10mA 


NONE 
(see FSA 1196) 


AVy, < 5.0mV 


= 10uA to10mA 


Ip 


AV, < 5.0mV_ 
I, = 20uA to 20mA 


FSA 1199 


_ - 


* I, specifiedis total bridge current and is applied between common-cathode and common-anode terminals except for FSA 1195 
and FSA 1196. For these two types, I, specified is "per diode. "' 


AVE < 5.0mV 


I, = 201A to 20mA 
Al, <1.0 A 


VR = 25V 


** For Dimensional Details see Fig. 10. 
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SECTION 2 - TRANSISTOR OUTLINE ASSEMBLIES 
- FIGURE 7° FIGURE 8° FIGURE 9° 


BASIC 8—LEAD BASIC 10—LEAD 
TO—5 OUTLINE BASIC 8—LEAD TO-5 OUTLINE 
TO—18 OUTLINE 


370 
335 DIA 
230 pip, 


‘195 py, 209 


178 


1.5 MIN. 


aoe (ODM__| 


NOTES: All dimensions tn inches. 
Leads are Gold Plated Kovar. 
; NOTES: All dimensions in inches. 
WOTES: All dimensions in inches. 
Leads are Gold Plated Kover. Leads are Gold Plated Kovar 


*Figures 7, 8, and 9 provide package dimensions and lead position information for all assemblies. For ease in reference, all 
possible lead break-outs are illustrated. For a given type, only those leads specified in the "Package Configuration" column 


of the preceding tables actually appear on the assembly. 


FIGURE 10 FIGURE 11 
AVe BRIDGE MATCHING CIRCUIT A |p BRIDGE MATCHING CIRCUIT 
: | 


10 TO 100Vdc 
ADJUSTABLE 


NOTES: NOTES: 


1. R Varies depending on the current range. For the most 1. Vpo = -VR, +1%. 


olen ME ec Cur nent walbees< eaeiae 1ON Owe: 2. Ino - Ip, = Al (difference inIp between diodes D1 & D2). 


Current Range (amperes) R (ohms) To measure diodes D3 & D4, reverse cathode-anode ter- 
-5 a 6 ; . 

10 ~ to 10 10 minal connections. 

10 “to10° 10° 3. Ais acenter reading .yammeter. Alp indicated directly 

107° to 1072 104 on A. 

or 10°" to 10°"*} io 


2. V indicates mismatch of assembly. 
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ae _ FCT Series 
SILICON PLANAR* REFERENCE DIODES 


GENERAL DESCRIPTION—These unique low power reference diodes offer the design engineer planar reliability 
and very high stability. These devices are ideally suited for space vehicles and extremely accurate test 
equipment which requires low temperature coefficient reference elements with low power dissipation. 


PHYSICAL DIMENSIONS 


= 
FEATURES: 


e LOW Tc AT 0.1 mA AND SINGLE CHIP CONSTRUCTION | | a 
_ © REFERENCE VOLTAGE - - 6.7 NOMINAL 
VOLTAGE TOLERANCE - - +5.0% (Note 1) 
REVERSE LEAKAGE 100 NANO-AMPS AT 5.0 V | [ 
DYNAMIC IMPEDANCE - - 750 2 MAXIMUM @ 100 yA | | 

MAXIMUM OPERATING JUNCTION TEMPERATURE - - 175°C 


500 MIN. 


NOTES: All dimensions in inches. 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


TEMPERATURE COEFFICIENT @ 100 uA (%/°C) TEMPERATURE RANGE 


FCT 1025 
FCT 1022 
FCT 1021 
FCT 1035 


0 to +100°C 


H+ it H 


FCT 1125 | 
FCT 1122 
FCT 1121 
FCT 1135 


Ht HH it 


—55°C to +100°C 


*Planar is a patented Fairchild process. 


NOTES: ; 
(1) Voltage tolerances tighter than +5% : are available upon request. . 
_ (2) Temperature coefficient is determined by measuring VZ at the two fomparatire extremes and using. the following formula: 
(V7, ~ V2) 100 Vii + Vr 
a where V= —— pe 
(3) Devices are mounted in two-leaded TO-18 package and with a black dot opposite cathode lead on side of case. 
(4) All devices receive the following 100% processing: (a) HTOPL: 96 hrs, +-125°C, 100 wA 
(b) HTS: 48 hrs, +-200°C 


TC = 


FAIRCHILD 


SEMICONDUCTOR 
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AVz - DEVIATION MILLIVOLTS AV7- DEVIATION MILLIVOLTS 


AVz - DEVIATION MILLIVOLTS 


REFERENCE VOLTAGE DEVIATION 
VERSUS AMBIENT TEMPERATURE 
TYPICAL FCT-1035, I, = 100 uA 


Ty - AMBIENT TEMPERATURE - sf 


REFERENCE VOLTAGE DEVIATION 
VERSUS AMBIENT TEMPERATURE 
TYPICAL FCT-1025, I, = 100 = 


s Decne 
‘ SeSnnraeee 
aes = ries 

REF coca ee 


oN 
See 
Ato see 
a rar ec ae? 
al 


0 20 4 60 80 100 
T, ~ AMBIENT TEMPERATURE - °C 


REFERENCE VOLTAGE DEVIATION 
VERSUS AMBIENT TEMPERATURE 
TYPICAL FCT-1125, I, = 100 A 


s, 


15 


x 
PEEP RSE 
SEVER eae 
pa alee eel ileal 
esse ee eae 


T, ~ AMBIENT TEMPERATURE - °C 


FAIRCHILD DIODES (FCT Series) 


TYPICAL ELECTRICAL CHARACTERISTICS 


AT, ~ DEVIATION IN TEMPERATURE COEFFICIENT %/°C 


AVz - DEVIATION MILLIVOLTS AVz ~ DEVIATION MILLIVOLTS 


AVz - DEVIATION MILLIVOLTS 


REFERENCE VOLTAGE DEVIATION 
VERSUS AMBIENT TEMPERATURE 
TYPICAL FCT-1121, 1, = 100 vA 


T, ~ AMBIENT TEMPERATURE - °C 


REFERENCE VOLTAGE DEVIATION 
VERSUS AMBIENT TEMPERATURE 
TYPICAL FCT-1022, I, = 100 vA 


Ty ~ AMBIENT TEMPERATURE - °C 


REFERENCE VOLTAGE DEVIATION 


VERSUS AMBIENT TEMPERATURE 
TYPICAL FCT- 1122, 1, = 100 vA 


T, ~ AMBIENT TEMPERATURE - °C 


TEMPERATURE COEFFICIENT 
DEVIATION VERSUS 
OPERATING CURRENT 


CHEE ttt 
tt ET TTA 

Pm eRe aati 
SECA 


1, - OPERATING ZENER CURRENT - pA 
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AV? - DEVIATION MILLIVOLTS 


AT, ~ DEVIATION IN TEMPERATURE COEFFICIENT %I°C 


AVz ~ DEVIATION MILLIVOLTS 
9] 
a 


ae ee ee eee El 


REFERENCE VOLTAGE DEVIATION 
VERSUS AMBIENT TEMPERATURE 
TYPICAL FCT-1135, I, = 100 wA 


Sean keene 


2.5 


1.5 


-60 -20 0 2 60 100 140 
T, ~ AMBIENT TEMPERATURE - °C 


REFERENCE VOLTAGE DEVIATION 
VERSUS AMBIENT TEMPERATURE 
TYPICAL FCT-1021, I, = 100 a 


0 20 40 60 80 100 
T, ~ AMBIENT TEMPERATURE ~ °C 


TEMPERATURE COEFFICIENT 
DEVIATION VERSUS 
OPERATING CURRENT 


Pie RE Sara 
See E BRA 
Sit LTT TTA 
falda She ede eee 
a St tae 
BEMeVaRarriei 
tT AT 
EERE a aru 


40 50 100 150 200 
|, ~ OPERATING ZENER CURRENT - pA 


FD100 
ULTRA FAST PLANAR DIODE 


MAXIMUM RATINGS ( 25°C.) [Note 1] PHYSICAL DIMENSIONS 


WIV - Working Inverse Voltage a | 50 V 

I, e Average rectified current _— | | Oe 75 mA a 

I, - Forward current steady state d.c. 115 mA 

i, - Recurrent peak forward current | 225 mA — 10 MIN. 

i, (surge) - Peak forward surge current pulse width of 1 second 500 mA | 
F (surge) - Peak forward surge current pulse width of 1 microsecond 2000 mA | 
Pp | = Power dissipation 7 | 250 mW | 
= P - Power derating factor | 1.67 mW/°C 

T A : - Operating temperature | -65° to + 175°C 

T ‘ - Storage temperature, ambient -65° to + 200°C 


tg 


NOTE: ALL DIMENSIONS IN INCHES 


ELECTRICAL SPECIFICATIONS (25°C unless otherwise noted ) | 


SYMBOL ; CHARACTERISTIC | . TYPICAL ; | TEST CONDITIONS 
Ve | | Forward Voltage | | 1.0V : I. = 10 mA 
Ip _ Reverse Current | | a O.1uA R7 50V 
| Ls a 7 _ Reverse Current (150° C) | | 100nA Vaz 50V 
: BV : Breakdown Voltage 75V R- SLA 
t or [Note 2] _ sd Reverse Recovery Time | 4.0 nsec I, = 10 mA 1 
| I. =10 mA | 
pe. | 
| 7 | R, = 1002 
t pp [Note 2] _ Reverse Recovery Time | 2.0 nsec I, =10 mA 
| V 76.0 V 
| | Ry = 1002 
Cy [Note 3] Capacitance | | 2.0 pf Vee OV f=1me | 
RE © Rectification Efficiency 45% = 100 me [Note 4] | 
AV,/ “C | Change of forward voltage per | | | | 
degree change in temperature . = -1.8mV | | 


Copyright 1964 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 


FAIRCHILD 
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REVERSE CURRENT— mpA 


NOTES: 


(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 

(2) Recovery to 1 mA in circuit shown on page 2 of data sheet. 

(3) Capacitance as measured on Boonton Electronic Corporation Model No. 75A-S8 Capacitance Bridge or equivalent. 

(4) Rectification efficiency is defined as the ratio of D.C. load voltage to peak rf input voltage to the detector circuit, 
measured with 2.0 V r.m.s. input to the circuit. Load resistance 5 K ohms, load capacitance 20 uf. 


TYPICAL ELECTRICAL CHARACTERISTICS 


POWER DERATING CURVE 


MAXIMUM POWER DISSIPATION - mW 


AMBIENT TEMPERATURE - °C 


TYPICAL FORWARD 
és CURRENT CHARACTERISTICS AT 25°C 
1, 


Es | 


FORWARD CURRENT—- mA 


ae See 
ies el 2 a ee 
aaa 


0 Ol 02 03 04 < 06 07 08 09 10 
FORWARD VOLTAGE — VOLTS dec 


TYPICAL REVERSE 


2 CURRENT CHARACTERISTICS AT 25°C 


QO 
0 20 40 60 80 100 120 140 160 180 200 


REVERSE VOLTAGE - VOLTS de 


TYPICAL CAPACITANCE 
VERSUS VOLTAGE AT 25°C 


C=CAPACITANCE - pyf 
Pay 


Ralee 


0 5 15 2 
Va VOLTS de 


TYPICAL FORWARD 
CURRENT CHARACTERISTICS AT 25°C 


LETT ET 


40 
See Van le ote pel fs ee Mehl 
& 35 
eee Rees 
uJ 30 } 

e 
eS Ree Saeee 
“eRe eae 
@ 20 | 
SSeS ee 
oO 

re i 
sLLL PE 
ei ald 


Oo 02 04 06 08 10 12 14 16 18 2.0 
FORWARD VOLTAGE -—VOLTS dc 


REVERSE RECOVERY TEST CIRCUIT 


Oluf 
© 

a 100uh ia 

20db 50Q -Oluf 10db 50 
50 
input 
Sampling 
Scope 

TRIGGER 


VR pulse risetime < .25nsec 
Scope risetime S .35nsec 
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FD111 
_ULTRA- FAST PLANAR DIODE 


PHYSICAL DIMENSIONS 


| | 


ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) 


WIV Working Inverse Voltage | 590 V- 


I, Average rectified current 75 mA 
I, Forward current steady state DC | 115 mA 
ip Recurrent peak forward current | 229 mA 
ip (surge) Peak forward surge current pulse width of 1 second | 2900 mA 
ip (surge) Peak forward surge current pulse width of 1 wsec 2000 mA 
Pp Power dissipation 3 | 250 mW 
Power derating factor 1.67 mW/°C 
T n Operating temperature -65°C to +175°C 
ae Storage temperature, ambient | -65°C to +200°C —_ 1 Me 


NOTES: All dimensions in inches. 
Weight: 0.25 gram. 


ELECTRICAL CHARACTERISTICS (25°c unless otherwise noted) 


- Characteristic i : i Test Conditions 


Forward Voltage 
Forward Voltage 
Forward Voltage 
Forward Voltage 


<<< << 
yy om yy 


Forward Voltage 


< 
rf 


Forward Voltage 


Reverse Current 
Reverse Current (100°C) 


a 


wo 
< 


Breakdown Voltage 


‘Reverse Recovery Time 


Cc . (Note 3) Capacitance 


Copyright 1964 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 
NOTES: . . . 
(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
(2) Recovery to 1 mA in circuit shown on page 2 of data sheet. . 


(3) Capacitance as measured on Boonton Electronic Corporation Model No. 75A-S8 Capacitance Bridge or equivalent. 
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MAXIMUM POWER DISSIPATION - mW 


AMBIENT TEMPERATURE - °C 


re) fe) 
0 02 04 06 O08 10 12 1.4 16 #18 2.0 0 
FORWARD VOLTAGE ~ VOLTS dc REVERSE VOLTAGE- VOLTS de 


FAIRCHILD ULTRA-FAST PLANAR DIODE 


TYPICAL ELECTRICAL CHARACTERISTICS 


TYPICAL CAPACITANCE TYPICAL FORWARD CURRENT 


POWER DERATING CURVE VERSUS VOLTAGE AT 25°C CHARACTERISTICS AT 25°C 


C-CAPACITANCE - pyf 


FORWARD CURRENT~ mA 
Oo 
uw 


7 "CCT 
COE Teh 
0) 5 10 15 20 25 O Of O02 03 04 05 06 07 O08 O9 1.0 
Va—VOLTS dc FORWARD VOLTAGE — VOLTS dc 
TYPICAL FORWARD CURRENT TYPICAL REVERSE CURRENT 
CHARACTERISTICS AT 25°C CHARACTERISTICS AT 25°C 


Ds 


© 40 60 80 100 120 140 160 180 200 


REVERSE RECOVERY TEST CIRCUIT 


Oluf 
@ 
= 100uh ~ 
20db 502 -Oluf 10db 502 


50 
input 

Sampling 

Scope 


TRIGGER 


VR pulse risetime < .25nsec 
Scope risetime S .35nsec 
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GENERAL DESCRIPTION - The FD 300 is a high conductance extremely low leakage Planar* 
diode. Specified maximum values for voltage drop, capacitance, and leakage current mean 


flexibility in designing circuits which require large numbers of diodes. In those applications 


where reverse current is a critical design parameter, the inherent qualities of the Fairchild 


process eliminates the problem of leakage degradation. 


*Planar is a patented Fairchild Process. 


MAXIMUM RATINGS (25°C) (Note 1) 


WIV | | Working Inverse Voltage 

I, 7 : Average Rectified Current 

I Forward Current Steady State DC 

i, Recurrent Peak Forward Current 

i,(surge) Peak Forward Surge Current Pulse Width of 1 second 
i,(surge) Peak Forward Surge Current Pulse Width of 1 us. 

P __ Power Dissipation 

; Power Derating Factor 

T A Operating Temperature 

T stg Storage Temperature, Ambient 


ELECTRICAL SPECIFICATIONS (25°C unless otherwise noted) 


Characteristic 


Forward Voltage 
Forward Voltage 
Forward Voltage | 
Forward Voltage 
Forward Voltage 
Forward Voltage 
"Reverse Current 
Reverse Current (150°C) 
Capacitance 
Breakdown Voltage 


NOTES: 


125 V 
150 mA 
375 mA 
450 mA 
500 mA 
4000 mA 
400 mW 


3.2 mW/°C 
-65°C to +150°C 
-65°C to +175°C 


FD300° 


~ HIGH CONDUCTANCE LOW LEAKAGE PLANAR DIODE 


PHYSICAL DIMENSIONS 


.105 
MAX. 
DIA. 


NOTES: All dimensions in inches. 
Weight: 0.25 gram. 


SEE NOTE 2 


Test 
C onditions 


200 


90 


ei 


(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 


(2) Leads are tinned. Gold plate with nickel strike may be obtained when specified. 
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SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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~ FD333— 


“HIGH CONDUCTANCE Low LEAKAGE PLANAR DIODE 


The FD 333 is a high conductance extremely low leakage planar diode. 


Specified maximum 


values for voltage drop capacitance and leakage current mean flexibility in designing circuits 


which require large numbers of diodes. In those applications where reverse current is a 


critical design parameter, the inherent qualities of the Fairchild process eliminate the 


problem of leakage degradation. _ 


ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) 


WIV Working Inverse Voltage 

I, _ Average rectified current 

IL. | Forward current steady state DC 

i, Recurrent peak forward current | 

i, (surge) Peak forward surge current pulse width of 1 second 
ip (surge) § +Peak forward surge current pulse width of 1 usec. 
Pp Power dissipation 

5 _ Power derating factor 

T A Operating temperature 

T stg Storage temperature, ambient 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic 


_ Forward Voltage 
Forward Voltage 
Forward Voltage 
Forward Voltage 
Forward Voltage 
Forward Voltage 


~ Reverse Current 
Ip (100°C) - Reverse Current 
C (note 2) Capacitance 


BV | 7 Breakdown Voltage 


Copyright 1964 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 


NOTES: 


125 V 

150 mA 
225 mA 
450 mA 
900 mA 


4000 mA | 


500 mw 
4.0 mW/°C 


—-65°C to +150°C 


-65°C to +175°C 


(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 


(2) Capacitance as measured on Boonton Electronic Corporation Model No. 75A-S8 Capacitance Bridge or equivalent. 


(3) Leads are tinned. Gold plate with nickel strike may be obtained when specified. 
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FHFAIR ILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


PHYSICAL DIMENSIONS 


.105 MAX. 
DIA. 


NOTES: All dimensions in inches. 
. See note 3. 
Weight: 0.25 gram. 


Test Conditions 


TYPICAL ELECTRICAL CHARACTERISTICS 
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and for any critical circuit requiring high conductance and low internal power dissipation without. 


_ NOTES: 


-FD600 
HIGH CONDUCTANCE, ULTRA. FAST PLANAR EPITAXIAL DIODE © 


GENERAL DESCRIPTION - The FD600 isasilicon planar epitaxial diode that provides low capacitance, 
high conductance, and fast reverse recovery. With these features, the device is ideally suited for 


PHYSICAL DIMENSIONS 


applications such as core devices, avalanche circuitry, logarithmic amplifiers for pulse applications 


sacrifice of speed capabilities. 


MAXIMUM RATINGS (25°C) (Note 1) 
WIV Working Inverse Voltage | | | | 50 Volts 


1, | Average Rectified Current : 200 mA 

i, | Recurrent Peak Forward Current 600 mA 

i,(surge) Peak Forward Surge Current Pulse Width of 1 second 1 Amp 

i,(surge) Peak Forward Surge Current Pulse Width of 1 usec . 4 Amps 

P Power Dissipation | 400 mW 

P Power Dissipation 170 mW at 125°C | re 
cme Operating Temperature =65°Cto 4E50°C” ||| NOE i dmanlonsinineney “Ole 

T ste Storage Temperature, Ambient ~65°C to +175°C 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) © 


FACT 


Ry UOF Subgroup 


Characteristic Min. Max, Units Test Conditions 


Forward Voltage 
Forward Voltage 
- Forward Voltage 
Forward Voltage 


= tot 
myyy yy 


_ Forward Voltage 
Reverse Current 
Reverse Current (150°C) 
Breakdown Voltage 


<< 
ty 


Cm 


_ 
ref 


= 10-200 mA 
100 2 
Reverse Recovery Time 6.0 = I, = 200-400 mA 
(Note 2) 100 2 


Capacitance | 2.5 OV, f=1MHz 
(Note 3) oo 


AVF/°C | Change of Forward Voltage -1.8mV/°C Typical | | | 
| per Degree Change in Temperature 


Reverse Recovery Time 4.0 
(Note 2) 


(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 

(2) Recovery to 0.1 I, | . | | 

(3) Capacitance as measured on Boonton Electronic Corporation Model No. 75-AS8 Capacitance Bridge or equivalent. 
(4) Leads are tinned. Gold plate with nickel strike may be obtained when specified. 
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FAIRCHILD DIODE FD600 


TYPICAL ELECTRICAL CHARACTERISTICS 


” 
— ] 
2 
bad 
>= 
Ge 
ty & 
=<_ 
— © 
ond 
3! 
=> C= 
<x 
a> 
ca 
_——) 
su 
4 
eS 
hie 


4 

had 
2c 
a 
e— 
o> 
= ww 
«ax 

re 
°> 
a. = 
<= 
( ) 

*” 

=> 
2 uu 
ui © 
~ 
Pu 
zo 
eS 
GS ta 
—v- 
=e 
a 
=f 
ec 
a 


HILT 
HEA er 

if | 
ae eat 


4 
-_ 


—] 
ro) 


yw — IN3NYND GYYMYOI — a 


TC — TEMPERATURE COEFFICIENT — mV/°C Vp — REVERSE VOLTAGE — VOLTS 


Ve ~— FORWARD VOLTAGE — VOLTS 


DYNAMIC IMPEDANCE VERSUS 
FORWARD CURRENT 


REVERSE CURRENT VERSUS 
AMBIENT TEMPERATURE 


REVERSE VOLTAGE VERSUS 
REVERSE CURRENT 


fa 
a 
P 
I 
ie 
a 
a 
A 
i 
Ee 
fa 


LT | Negrin) | ET 
Semen, Gamaeme 


wn — IN3NUND 3SHazAaN — YI 


Rp — DYNAMIC IMPEDANCE — OHMS 


Ta - rom TEMPERATURE — °C 


VR — REVERSE VOLTAGE — VOLTS 


le) 


REVERSE RECOVERY TIME 


AVERAGE RECTIFIED CURRENT 
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FD700 


PICO-SECOND COMPUTER DIODE 


GENERAL DESCRIPTION 


The FD70O0O is a silicon planar epitaxial diode providing features necessary for ultra high speed 
logic circuitry: low capacitance, pico-second recovery times and controlled forward conductance. 


PHYSICAL DIMENSIONS 


The planar process ensures the stability of surface-dependent characteristics against change with MAX. DIA. 


ai 02 NOM. DIA. 


time. This factor, coupled with the most advanced manufacturing techniques, guarantees the 


circuit designer continuing reliability in production quantities. 


MAXIMUM RATINGS (25°C) [Note 1] 


WIV 

I, 

lr 

Ir 

ir (Surge) 


1/8 
Ta 
Tssig 


Working inverse voltage 

Average rectified current 

Forward current steady state d. c. 
Recurrent peak forward current 


Peak forward surge current, pulse width 1 second. 


Power dissipation 

Power derating factor 
Operating temperature 
Storage temperature, ambient 


ELECTRICAL SPECIFICATIONS (25°C unless otherwise noted) 


Symbol 


NOTES: 


Cha racteristic 


Forward Voltage 

Forward Voltage 

Forward Voltage 

Forward Voltage 

Forward Voltage 

Forward Voltage 
Breakdown Voltage 
Reverse Current 

Reverse Current (150°C) 
Minority Carrier Lifetime 


Reverse Recovery Time [Note 3] 


Capacitance 


—65°C to +150°C 
—65°C to +175°C 


20V 

50 mA 
150 mA 
150 mA 
250 mA 
250 mW 
2 mWw/°C 


NOTE: All dimensions in inches 
See note 4. 
Weight: 0.25 gram. 


Test 
Conditions 


ip = 50 mA 
I: = 20 mA 
I; = 10 mA 
lI; = 1 mA. 
I; = 0.1 mA 
I; = 0.01 mA 
kR=5wA 
Ve = 20 V 
Ve = 20V 
_ See Note 2 
F=hk= 10 mA, 
RL = 100 2 
Ve = 0, f = 1 MHz 


(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
(2) Measured as suggested by S. M. Krakauer, IRE Proceedings, Volume 60, July 1962, pp 1674-1675. 


(3) Recovery to 0.1 I,. 


(4) Leads are tinned. Gold plate with nickel strike may be obtained when specified. 
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-AIRCRHILOD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


: FAIRCHILD DIODE FD700 7 


TYPICAL ELECTRICAL CHARACTERISTICS 


FORWARD VOLTAGE FORWARD CURRENT VERSUS CAPACITANCE VERSUS 
VERSUS FORWARD CURRENT © - TEMPERATURE COEFFICIENT ; REVERSE VOLTAGE 
1. 
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8 ? io 6635 8 10K 100 10 1.0 
Ve — REVERSE VOLTS — VOLTS Ty * AMBIENT TEMPERATURE - °C Rp — DYNAMIC IMPEDANCE — OHMS 
POWER DISSIPATION, AVERAGE | 
RECTIFIED CURRENT AND JUNCTION TEMPERATURE 
FORWARD CURRENT VS TRANSIENT THERMAL VERSUS TIME 
AMBIENT TEMPERATURE RESISTANCE VERSUS TIME (COOLING CURVE) 
175 


ice JUNCTION TEMPERATURE — °C - 


TRANSIT THERMAL RESISTANCE — °C / WATT 
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FD/777 
PICO-SECOND COMPUTER DIODE 


/ 


GENERAL DESCRIPTION — The FD777 is a silicon, planar, epitaxial diode providing features neces- 
sary for ultra high speed computer logic circuitry; low capacitance, picosecond recovery times and | 
controlled forward conductance. The planar process ensures the stability of surface-dependent char- _ PHYSICAL DIMENSIONS 
acteristics against change with time. This factor, coupled with the most advanced manufacturing tech- __DO-7 PACKAGE 
niques, guarantees the circuit designer continuing reliability in production quantities. | max. DIA. f 


ac .02 NOM. DIA. 


MAXIMUM RATINGS (25°C) [Note 1] 


WIV | Working Inverse Voltage | 8V 
lo Average rectified Current 50 mA 
lr Forward current steady state DC 150 mA 
ir Recurrent peak forward current 7 150 mA 
is (surge) | Peak forward surge current, pulse width of 1.0 second 250 mA 
Power dissipation | 250 mW 
1/0 Power derating factor 2 mW/°C | 
Ta Operating temperature —65°C to +150°C : 


Tstg Storage temperature, ambient —65°C to +175°C 


NOTE: All dimensions in 
inches. See note 4 


ELECTRICAL SPECIFICATIONS (25°C unless otherwise noted) 


| TEST 
SYMBOL | CHARACTERISTIC : : CONDITIONS | 


Forward Voltage I: = 50mA 
Forward Voltage : , Ip =20mA 
Forward Voltage : ; I: = 1OmA 
Forward Voltage Se I= I1mA 
Forward Voltage ; : Ip = 0.1 mA 
Forward Voltage Iz = 0.01 mA 
Breakdown Voltage Ih = 5 pA. 
Reverse Current | | Ve = 8V 
Reverse Current (150°C) Ve =8V 
Minority Carrier Lifetime See Note 2 
Reverse Recovery Time [Note 3] | I: = Ik = 10 mA, 
| RL = 1002 
Capacitance : | Ve = 0,f=1.0MHz 


NOTES: - * Planar is a patented Fairchild process. 
(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 

(2) Measured as suggested by S. M. Krakauer, IRE Proceedings, Volume 60, July 1962, pp 1674-1675. 

(3) Recovery to 0.1 1,. 

(4) Leads are tinned. Gold plate with nickel strike may be obtained when specified. 


EAIRCHILD 


SEMICONDUCTOR 
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: FAIRCHILD DIODE FD777 4 


TYPICAL ELECTRICAL CHARACTERISTICS 


FORWARD CURRENT VERSUS FORWARD CURRENT VERSUS CAPACITANCE VERSUS 
FORWARD VOLTAGE TEMPERATURE COEFFICIENT REVERSE VOLTAGE 
a a A 
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REVERSE VOLTAGE AMBIENT TEMPERATURE FORWARD CURRENT 
cas i a se 
(iis Fem (Fes Fa (aot ae (i We ee ae 
< 2 6 ccs 
: 2 sos 
a | ° 
- Ro | 
YR con RRS Melee - re Ta — AMBIENT TEMPERATURE — °C Rp — DYNAMIC IMPEDANCE — OHMS 
POWER DISSIPATION AND JUNCTION TEMPERATURE 
AVERAGE RECTIFIED CURRENT TRANSIENT THERMAL VERSUS TIME 
VERSUS AMBIENT TEMPERATURE RESISTANCE VERSUS TIME (COOLING CURVE) 
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one He FO  FD6666 
HIGH CONDUCTANCE ULTRA FAST EPITAXIAL PLANAR* DIODE 


The FD 6666 is asilicon planar epitaxial diode that provides low capacitance, high conductance, 
and fast reverse recovery. With these features, the device is ideally suited for applications PHYSICAL DIMENSIONS 
such as core devices, avalanche circuitry, logarithmic amplifiers for pulse applications and | 

for any critical circuit requiring high conductance and low internal power dissipation without | J 
sacrifice of speed capabilities. 


ABSOLUTE MAXIMUM RATINGS (25°C) [Note 1] 


WIV | Working Inverse Voltage | 50 V 

I, Average rectified current 200 mA 

ip Recurrent peak forward current 600 mA 

i,(surge) Peak forward surge current pulse width of 1 second 1A 

i,(surge ) Peak forward surge current pulse width of 1 us 4A 

: Power dissipation 400 mW cari a 
ra) Power derating factor 3.2 mW/°C es rape 

T A Operating temperature | -65°C to +150° © ee Seenate gn 
T Storage temperature, ambient -65°C to +175°C 


stg | 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic in. , Test Conditions 


Forward Voltage 
Forward Voltage 
Forward Voltage 
Forward Voltage 
Forward Voltage 


yyy yy yy 


Forward Voltage 


Reverse Current 
In (100°C) Reverse Current 


<< 
a 


BV Breakdown Voltage 


ee 


t (Note 2) Reverse Recovery Time 


te EE oe | 
Dy 


100 2 


< of 
a fr 


Cy (Note 3) ' Capacitance =O0V,f=1MHz 


NOTES: . | . ; | *Planar is a patented Fairchild process. 
(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
(2) Recovery to 0.1 Ip | | 


(3) Capacitance as measured on Boonton Electronic Corporation.Model No. 75-AS8 Capacitance Bridge or equivalent. 
(4) Leads are tinned, Gold plate with nickel strike may be obtained when specified. 


-AIRCHILD 


SEMICONDUCTOR 
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HIGH CONDUCTANCE ULTRA FAST EPITAXIAL PLANAR®* DIODE 


TYPICAL ELECTRICAL CHARACTERISTICS 


FORWARD CURRENT VERSUS — 
TEMPERATURE COEFFICIENT 


CAPACITANCE VERSUS 
REVERSE VOLTAGE 


FORWARD VOLTAGE VERSUS 
FORWARD CURRENT 
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© 


Vra — REVERSE VOLTAGE — VOLTS 


TC — TEMPERATURE COEFFICIENT — mv/°C 


Ve — FORWARD VOLTAGE — VOLTS 


DYNAMIC IMPEDANCE VERSUS 
FORWARD CURRENT 
100 ; 
NTE 


50 


REVERSE CURRENT VERSUS 
AMBIENT TEMPERATURE 
a 
EE 
= 
ie 
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REVERSE CURRENT VERSUS 
REVERSE VOLTAGE 
E 
i 
Hee 
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vn — IN3YYUND 3SuszA3u — YI 


Rp — DYNAMIC IMPEDANCE — OHMS 


Ta — AMBIENT TEMPERATURE — °C 


Vp — REVERSE VOLTAGE — VOLTS 


aie 


REVERSE RECOVERY TIME VERSUS 
FORWARD CURRENT (I; 


AVERAGE RECTIFIED CURRENT 


VERSUS AMBIENT TEMPERATURE 


POWER DERATING CURVE 


400 


Ese ee 
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~FDH600 


MINIATURE SIZE, HIGH CONDUCTANCE, 
ULTRA-FAST PLANAR’ EPITAXIAL DIODE 


GENERAL DESCRIPTION -—- The miniature FDH600 is a silicon planar epitaxial diode that 


provides low capacitance, high conductance, and fast reverse recovery. With these features, PHYSICAL DIMENSIONS 


the device is ideally suited f or applications such as core devices, avalanche circuitry, logarithmic 
amplifiers for pulse applications and for any critical circuit requiring high conductance and 


low internal power dissipation without sacrifice of speed capabilities. Miniature package and. 


high power dissipation are the interesting features of this device, | 


MAXIMUM RATINGS (25°C) (Note 1) 


.020 NOM. DIA. 


WIV | Working Inverse Voltage 50 Volts 

I, Average Rectified Current 200 mA 

I, DC Forward Current 400 mA 

i, Recurrent Peak Forward Current 600 mA 

i, (surge) Peak Forward Surge Current Pulse Width of 1 second 1A 

i,(surge) Peak Forward Surge Current Pulse Width of 1 us 4A 

P Power Dissipation 400 mW : 
P ~~ *~Power Dissipation | | 100 mW at 125°C 
TA ~ Operating Temperature 7 | te go ~65°C to +150°C NOTES: All dimensions in inches. | 
T stg. Storage Temperature, Ambient | | -~65°C to +175°C | | 


ELECTRICAL CHARACTERISTICS ccd C Free Air Temperature unless otherwise rigted) 


Characteristic 


< 


i 


Forward Voltage 
Forward Voltage 
Forward Voltage 
Forward Voltage 


<<<. 


Forward Voltage 

_ Reverse Current 
Reverse Current (150°C) 
Breakdown Voltage 


a 


+ 
< 


Reverse Recovery Time (Note 2) 
Reverse Recovery Time (Note 2) 


Capacitance (Note 3) 


(See notes on back page) 
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Test Conditions 


2 
ry 


10-200 mA 


Be 
M 


100 | 
ln = 200-400 mA | 
100 

0V, f=1MHz 


<0 
i ol 


* Planar is a patented Fairchild process. 
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SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


FAIRCHILD DIODE FDH600 


NOTES: 


(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
(2) Recovery to 0.1 Ip. . 
(3) Capacitance as measured on Boonton Electronic Corporation Model No. 75-AS8 Capacitance Bridge or equivalent. 


(4) Leads are tinned. Gold plate with nickel strike may be obtained when specified. 


TYPICAL ELECTRICAL CHARACTERISTICS 


FORWARD VOLTAGE VERSUS FORWARD CURRENT VERSUS CAPACITANCE VERSUS 
FORWARD CURRENT TEMPERATURE COEFFICIENT REVERSE VOLTAGE 


: : : 
a at a 
02 0.4 0.6 0.8 : 2 “O 05 10 215 20 25 3.0 3.5 
V, - FORWARD VOLTAGE - VOLTS TC - TEMPERATURE COEFFICIENT - mV/°C Vp ~ REVERSE VOLTAGE - VOLTS 
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FDH666 


MINIATURE SIZE, HIGH CONDUCTANCE, ULTRA-FAST 
ECONOMICAL PLANAR* EPITAXIAL DIODE 


GENERAL DESCRIPTION 


the device is ideally suited for applications suchas core drivers, avalanche circuitry, logarithmic 
amplifiers for pulse applications and for any critical circuit requiring high conductance and 


low internal power dissipation without sacrifice of speed capabilities. Miniature package and 


economy are the interesting features of this device. 


MAXIMUM RATINGS (25°C) (Note 1) 


WIV Working Inverse Voltage 

I, . Average Rectified Current 

In DC Forward Current 

i, Recurrent Peak Forward Current 
. i,(surge) Peak Forward Surge Current Pulse Width of 1 second 

i,(surge) Peak Forward Surge Current Pulse Width of 1 us 
Pp” Power Dissipation 

T A Operating Temperature 

Tete Storage Temperature, Ambient 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Characteristic 


Forward Voltage 
Reverse Current 
Reverse Current (100°C) 
Breakdown Voltage 


Reverse Recovery Time (Note 2) 
Reverse Recovery Time (Note 2) 


Capacitance (Note 3) 


(See notes on back page) 


The miniature FDH666 is a silicon planar epitaxial diode that 


_ provides low capacitance, high conductance, and fast reverse recovery. With these features, 


25 Volts 


100 mA 
200 mA 
300 mA 
500 mA 
2A 


250 mW © 


-65°C to +100°C 
-65°C to +150°C 


‘PHYSICAL DIMENSIONS 


020 NOM. DIA. = 


it 5 ita 
| 


NOTES: All dimensions in inches. 


*Planar is a patented Fairchild process. 


Test Conditions 


10-200 mA 


200-400 mA 
100 
OV, f=1MHz 
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SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


| FAIRCHILD DIODE FDH666 | 


NOTES: 

(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 

(2) Recovery to 0.1 I: 

(3) Capacitance as measured on Boonton Electronic Corporation Model No. 75~AS8 Capacitance Bridge or equivalent. 


(4) Leads are tinned. Gold plate with nickel strike may be obtained when specified. 


TYPICAL ELECTRICAL CHARACTERISTICS 


FORWARD VOLTAGE VERSUS FORWARD CURRENT VERSUS CAPACITANCE VERSUS 
FORWARD CURRENT TEMPERATURE COEFFICIENT REVERSE VOLTAGE 


€ € 
= S 
eel 
; 0 O85 10 15 20 25 3.0 3.5 0 4.0 8.0 12 16 
Ve - FORWARD VOLTAGE - VOLTS TC - TEMPERATURE COEFFICIENT - mvV/°C Vp - REVERSE VOLTAGE - VOLTS 
REVERSE CURRENT VERSUS REVERSE CURRENT VERSUS DYNAMIC IMPEDANCE VERSUS 
REVERSE VOLTAGE AMBIENT TEMPERATURE | | FORWARD CURRENT 
: 100 
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AND FORWARD CURRENT VERSUS REVERSE RECOVERY TIME VERSUS 


AMBIENT TEMPERATURE FORWARD CURRENT (I; = Ik) 


' P ~ POWER DISSIPATION - mW 
- AVERAGE RECTIFIED CURRENT - mA 
~ REVERSE RECOVERY TIME - nsec 


lg 
tr 


i=) 
& 
8 
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FORWARD CURRENT = REVERSE CURRENT - mA 


Ty ~ AMBIENT TEMPERATURE - °C 
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FDH694 
MINIATURE SIZE, HIGH CONDUCTANCE, ULTRA-FAST 
ECONOMICAL PLANAR” EPITAXIAL DIODE 


GENERAL DESCRIPTION — The miniature FDH694 is a silicon planar epitaxial diode that provides high con- | 
ductance and fast reverse recovery. With these features, the device is ideally suited for applications such as PHYSICAL DIMENSIONS 
core drivers, avalanche circuitry, logarithmic amplifiers for pulse applications and for any critical circuit re- 
quiring high conductance and low internal power dissipation without sacrifice of speed capabilities. Miniature 
package and economy are the interesting features of this device. | | 


| | .020 NOM. DIA. 
MAXIMUM RATINGS (25°C) (Note 1) | 
WIV Working Inverse Voltage | | a 25 Volts 
lo Average rectified current | ~ 100 mA 
I. DC Forward Current —— | ~ 200 mA 
F | Recurrent peak forward current | | 300 mA 
i,(surge) Peak forward surge current pulse width of 1 second 900 mA 
i,(surge) Peak forward surge current pulse width of 1 us — | 2A | 
P Power dissipation | 250 mW J _ 
i Operating temperature —65°C to +100°C | 075 MAX 
T5tg 7 Storage temperature, ambient | —65°C to +150°C | 


NOTES: All dimensions in inches. 


UNITS TEST CONDITIONS 


Forward Voltage | ; |. = 100 mA 

Reverse Current | Vp = —25V 

Reverse Current (+100°C) | | Vp = —25V 

Breakdown Voltage | 3 | Ip = 5 pA 

Reverse Recovery Time (Note 2) | | I; =I, = 10-200 mA 

3 | R, = 1002 

Reverse Recovery Time (Note 2) | ‘ I; = 1, = 200-400 mA 
3 :2 | | i R, = 1000 

Capacitance (Note 3) . Vp = OV, f = 1 MHz 


*Planar is a patented Fairchild process. 


NOTES: 

(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 

(2) Recovery to 0.1 Ir. 

(3) Capacitance as measured on Boonton Electronic Corporation Model No. 75-AS8 Capacitance Bridge or equivalent. 
(4) Leads are tinned. Gold plate with nickel strike may be obtained when specified. | | 


S ee MI ie ae DUCTOR. 
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_ FAIRCHILD DIODE FDH694 | 


TYPICAL ELECTRICAL CHARACTERISTICS 


FORWARD VOLTAGE VERSUS FORWARD CURRENT VERSUS _ REVERSE CURRENT VERSUS 
FORWARD CURRENT TEMPERATURE COEFFICIENT REVERSE VOLTAGE 
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ULTRA COMPACT, HIGH CONDUCTANCE, | 
—ULTRA- FAST PLANAR* EPITAXIAL DIODE 


GENERAL DESCRIPTION — The miniature FDN600 is a silicon planar epitaxial diode that | 
provides low capacitance, high conductance, and fast reverse recovery. With these features, PHYSICAL DIMENSIONS 


the deviceis ideally suited for applications such as core devices, avalanche circuitry , logarithmic 


amplifiers for pulse applications and for any critical circuit requiring high 


low internal power dissipation without sacrifice of speed capabilities. Of special interest is the 


ultra-small size of this device. - 


MAXIMUM RATINGS (25°C) (Note 1) 


WIV - . Working Inverse Voltage 
I, Average Rectified Current 
ip | | : Recurrent Peak Forward Current 


i,(surge) - Peak Forward Surge Current Pulse Width of 1 second 
i,(surge) Peak Forward Surge Current Pulse Width of 1 us 


P Power Dissipation (Package) 
1/6 Power Derating Factor | 

T A a Operating Temperature 

T ste. Storage Temperature, Ambient 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
Characteristic | 


Forward Voltage 


< 


Forward Voltage 
Forward Voltage 
- Forward Voltage 


<<< .< 


Forward Voltage 


Rf ef YY Ry 


Reverse Current 
Reverse Current (150°C) 
Breakdown Voltage 


a 


+ 
< 


Reverse Recovery Time (Note 2) 


me) 
or) 


Reverse Recovery Time (Note 2) 


Capacitance (Note 3) 


(See notes on back page) 


5112 


-FDN600_ 


conductance and 


020 NOM. DIA. 


40 Volts 
125 mA 


400 mA 
500 mA 
2A 
350 mW 
2.8 mW/°C 
-65°C to +150°C 
-65°C to +1 75°C 


. NOTES: All dimensions in inches. 


Test Conditions 


ye 


a. 
rx 


10-200 mA 


re po = a 


w 
ee 


100 | 

I, = 200-400 mA 
100 

OV, f=1 MHz 


< ow 
yi 


* Planar is a patented Fairchild process. 
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| FAIRCHILD DIODE FDN600 | 


NOTES: 


(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
(2) Recovery to 0.1 Tp 
(3) Capacitance as measured on Boonton Electronic Corporation Model No. 75-AS8 Capacitance Bridge or equivalent. 


(4) Leads are tinned. Gold plate with nickel strike may be obtained when specified. 


TYPICAL ELECTRICAL CHARACTERISTICS 


FORWARD VOLTAGE VERSUS FORWARD CURRENT VERSUS CAPACITANCE VERSUS 
FORWARD CURRENT TEMPERATURE COEFFICIENT REVERSE VOLTAGE 


le.* FORWARD CURRENT - mA 
C - CAPACITANCE - pf 


Ww 


1) 


“0 05 10 4215 #20 2.5 


V, - FORWARD VOLTAGE - VOLTS TC ~ TEMPERATURE COEFFICIENT - mvi°c Vp - REVERSE VOLTAGE - VOLTS 
REVERSE CURRENT VERSUS , REVERSE CURRENT VERSUS . DYNAMIC IMPEDANCE VERSUS 
REVERSE VOLTAGE AMBIENT TEMPERATURE FORWARD CURRENT 
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FDN666 
ULTRA COMPACT, HIGH CONDUCTANCE, ULTRA- FAST 


ECONOMICAL PLANAR* EPITAXIAL DIODE 


GENERAL DESCRIPTION - The miniature FDN666 is a silicon planar epitaxial diode that 
provides low capacitance, high conductance, and fast reverse recovery. With these features, | 
the device is ideally suited for applications suchas core. drivers, avalanche circuitry, logarithmic | | PHYSICAL DIMENSIONS 
amplifiers for pulse applications and for any critical circuit requiring high conductance and 
low internal power dissipation without sacrifice of speed capabilities. Miniature package and | | 


economy are the interesting features of this device. 1.0 MIN. 


020 NOM. DIA. 


MAXIMUM RATINGS (25°C) (Note 1) 


WIV | Working Inverse Voltage | | 25 Volts 


I, _ Average Rectified Current . | 7 | 100 mA 

i, Recurrent Peak Forward Current | | 200 mA 

i,(surge) Peak Forward Surge Current Pulse Width of 1 second 400 mA © 

i,(surge) Peak Forward Surge Current Pulse Width of 1 us 1A 

Pp Power Dissipation (Package) | a _ 250 mW | 

Ta - Operating Temperature | | | | : — =65°C to +100°C NODES el aimens one ipanenes: 
Tete Storage Temperature, Ambient _ a -65°C to +150°C 


| ELECTRICAL (CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) | 
Characteristic | i | Test Conditions 


Forward Voltage 
Reverse Current 
- Reverse Current (100°C) 
Breakdown Voltage 
Reverse Recovery Time (Note 2) 4 | | = 10-200 mA 


Reverse Recovery Time (Note 2) a : 200-400 mA 


| | | 100 
Capacitance (Note 3) | | | = OV, f=1 MHz 


(See notes on back page) * Planar is a patented Fairchild process. - 
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| FAIRCHILD DIODE FDN666 


NOTES: 


(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 


| (2) Recovery to 0.1 le 


(3) Capacitance as measured on Boonton Electronic Corporation Model No. 75-AS8 Capacitance Bridge or equivalent. 
(4). Leads are tinned. Gold plate with nickel strike may be obtained when specified. 


~ TYPICAL ELECTRICAL CHARACTERISTICS 


FORWARD VOLTAGE VERSUS 
FORWARD CURRENT 


Ip - FOWARD CURRENT - 


0.2 0.4 0.6 0.8 1.0 1.2 


Ve ~ FORWARD VOLTAGE - VOLTS 


REVERSE CURRENT VERSUS 
REVERSE VOLTAGE 


Ce SE LN A AS A TT, 

eee ee 
ae a a ee 
RAR ee eee Sn net 00 ad 
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Ip - REVERSE CURRENT - nA 


P - POWER DISSIPATION - mW 


3 
Ta, ~ AMBIENT TEMPERATURE - °C 


I¢ - FORWARD CURRENT - mA 


Ip ~ REVERSE CURRENT - WA 


~ AVERAGE RECTIFIED CURRENT - mA 


lg 


FORWARD CURRENT VERSUS 
TEMPERATURE COEFFICIENT 


"An 05 10 #215 £20 25 3.0 


s 


LUT TT 
LYALL ETT 


TC - TEMPERATURE COEFFICIENT - mV/°C 


REVERSE CURRENT VERSUS 
AMBIENT TEMPERATURE 


Ty - AMBIENT TEMPERATURE - °C 


AVERAGE RECTIFIED CURRENT 
VERSUS AMBIENT TEMPERATURE 


ATE 
AA, 
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5.5 


- CAPACITANCE - pF 


Cc 


- FORWARD CURRENT - mA 


~ REVERSE RECOVERY TIME - nsec 


tr 


CAPACITANCE VERSUS © 
REVERSE VOLTAGE 


0 4.0 8.0 12 16 
Vp ~ REVERSE VOLTAGE - VOLTS 


DYNAMIC IMPEDANCE VERSUS 
FORWARD CURRENT 
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0.1 1.0 10 100 1K 10K 
Ry - DYNAMIC IMPEDANCE - OHMS 


REVERSE RECOVERY TIME VERSUS 
FORWARD CURRENT (I; = Ik) 


FORWARD CURRENT = REVERSE CURRENT - mA 


This high-reliability device is ideal for any application where high-voltage, radiation-tolerant devices are re- 


RADIATION RESISTANT SILICON PLANAR* RECTIFIER 


als 
Ad 


GENERAL DESCRIPTION —The FDR300 is of special design for radiation resistance, and this unique design 
permits it to withstand a 5-Amp reverse pulse, to have breakdown voltages as high as 400 volts, and still 
guarantee forward voltage drop less than 1.5 volts at 100 mA after neutron irradiation of 1 x 10'> nvt. 


PHYSICAL DIMENSIONS 


quired; such as nuclear propulsion systems, space satellite instrumentation, and nuclear weapon systems. 


MAXIMUM RATINGS (25°C)* 
WIV Working Inverse Voltage , 250 Volts 


lo Average Rectified Current 300 mA 
|. . DC Forward Current | 450 mA 
i, . Recurrent Peak Forward Current | 900 mA 
i, (surge) Peak Forward Surge Current Pulse Width = 1.0 sec | | 1000 mA 
i, (surge) Peak Forward Surge Current Pulse Width = 1.0 usec | 4000 mA 
P Power Dissipation 500 mw 
P Power Dissipation (125°C Ambient) 330 mW 
T, Operating Temperature —65°C to +150°C 
Te Storage Temperature , —65°C to +175°C 


NOTES: All dimensions in inches. 
Weight: 0.25 gram. 


ELECTRICAL SPECIFICATIONS PRIOR TO IRRADIATION (25°C Unless Otherwise Noted) 
SYMBOL CHARACTERISTICS 


Forward Voltage (—55°C) ; |. = 100 mA 
Forward Voltage | : : | |. = 100 mA 
Forward Voltage (125°C) : | |. = 100 mA 
Reverse Current | , | Vp = —250 Volts 
Reverse Current (125°C) Vp = —250 Volts 
Capacitance —— Vp = OV, f = 1.0 MHz 
Reverse Recovery Time I; = 1, = 30 mA, R, = 1002, 
Recovery to 3.0 mA 


RADIATION TOLERANCE (See Notes on Back Page) — 


Radiation Threshold | | 9.0 x 10"* nvt V_ = 1.0 V atl, = 100 mA 


End of Life Dosage | ee a of (a) 1.0x 10" nvt (at = 10 KeV) Ve =1.5V atl, = 100 mA 
| 7 (b) 5.0 x 10'¢ evt (at = 2.0 MeV) V_ = 1.5V atl. = 100 mA 


*The maximum ratings are limiting values above which life or satisfactory performance may be impaired. *Planar is a patented Fairchild process. 


FAIRCHILD 
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RADIATION RESISTANT SILICON PLANAR RECTIFIER FDR300 | 


DEFINITIONS: 


Radiation Threshold: That radiation dosage above which the electrical parameters of a diode begin to change rapidly. 


nvt: A term defining an integrated dosage of neutron radiation. The number of neutrons per cm? with 
some average velocity for some time period. 

evt: A term defining an integrated dosage of electron radiation. The number of electrons per cm? with 
some average velocity for some time period. 

MeV or KeV: 


Terms defining the energy level per bombarding particle: 


MeV = one million electronvolts 
KeV = one thousand electronvolts 


GENERAL EFFECT OF RADIATION ON DIODE PARAMETERS 


PARAMETERS EFFECT 


Reverse Current 


Increased 
Breakdown Voltage 


Increased 
Decreased 
Decreased 
Increased 


Reverse Recovery Time 
Capacitance 
Forward Voltage 


Most radiation effects can be removed by an annealing bake. For neutron radiation, temperatures of 250°C-300°C are required; for electron radiation, temper. 
atures greater than 150°C are required. 
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-FDR600> 
RADIATION RESISTANT, HIGH CONDUCTANCE, 
ULTRAFAST, PLANAR® EPITAXIAL DIODE 


GENERAL DESCRIPTION — The FDR600 is a silicon, planar, epitaxial diode, specially designed to be radiation 
resistant. This high reliability device provides low capacitance, high conductance, and fast recovery time. It is PHYSICAL DIMENSIONS 
ideally suited for applications such as nuclear propulsion systems, space satellite instrumentation, and nuclear 
weapons systems. 


MAXIMUM RATINGS (25°C) (Note 1) 


WIV Working Inverse Voltage 50 Volts 
lo Average Rectified Current 200 mA 
I. DC Forward Current : 400 mA 
F Recurrent Peak Forward Current 600 mA 
i-(surge) Peak Forward Surge Current Pulse Width = 1 sec. 1A 
i (surge) Peak Forward Surge Current Pulse Width = 1 us 4A 
P Power Dissipation : 500 mW 
P Power Dissipation (125°C Ambient) | | 100 mW 
Ta Operating Temperature | — —65°C to +150°C 
T 54g Storage Temperature, Ambient | | | - —65°C to +175°C 


.105 MAX 
NOTES: All dimensions ininches. DIA 
Weight: 0.25 gram. 


ELECTRICAL CHARACTERISTICS (25°C Unless Otherwise Noted) 
SYMBOL CHARACTERISTICS | Se | TEST CONDITIONS 


Forward Voltage | Volts | = 200 mA 

Forward Voltage : Voits |; = 100 mA 

Forward Voltage | | Volts I, = 50 mA 

Forward Voltage | | 0. Volts I; = 10mA 

Forward Voltage . : Volts I. = 1mA 

Reverse Current uA Vp = —50V 
Reverse Current (150°C) ‘ LA Vp = —50V 
Breakdown Voltage Volts Ip = SUA 

Reverse Recovery Time (Note 2) ns I, = |, = 10-200 mA 
Reverse Recovery Time (Note 2) ns I; = I, = 200-400 mA 
Capacitance (Note 3) | 7 ; pF Vp = OV, f = 1 MHz 


*Planar is a patented Fairchild process. 


RADIATION TOLERANCE (See Notes on Back Page) 


Radiation Threshold 1.0 x 10" nvt | V.< < 1.0V at I, = 200 mA 
| | lp = 0.1 wAat Vp= —50V 

End of Life Dosage (a) 1.0x10'> nvt (at = 10 KeV) V_ = 1.0 V at |. = 200 mA 
lp S01 wAatV, = —50V 

(b) 5.0x 10'* evt (at = 2.0 MeV) V_ = 1.0V atl, = 200 mA 
| Ip SOL uA atV,p = —50V 


== 
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~ RADIATION RESISTANT SILICON PLANAR DIODE FDR600 


NOTES: 

(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 

(2) Recovery to 0.1 Ir. RL = 100 Q. 

(3) Capacitance as measured on Boonton Electronic Corporation Model No. 75-AS8 Capacitance Bridge or equivalent. 
(4) Leads are tinned. Gold plate with nickel strike may be obtained when specified. 


DEFINITIONS: 
Radiation Threshold: That radiation dosage above which the electrical parameters of a diode begin to change rapidly. 
nvt: A term defining an integrated dosage of neutron radiation. The number of neutrons per cm’ with 
| some average velocity for some time period. 
evt: A term defining an integrated dosage of electron radiation. The number of electrons per cm’ with 
some average velocity for some time period. 
MeV or KeV: Terms defining the energy level per bombarding particle: 


MeV = one million electronvolts 
KeV = one thousand electronvolts 


GENERAL EFFECT OF RADIATION ON DIODE PARAMETERS 


PARAMETERS | | EFFECT , 


Reverse Current Increased 
Breakdown Voltage Increased 
Reverse Recovery Time Decreased 
Capacitance Decreased 


Forward Voltage Increased 


Most radiation effects can be removed by an annealing bake..For neutron radiation, temperatures of 250°C - 300°C are required; for electron radiation, temper- 
atures greater than 150°C are required. 
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-FDR700° 
RADIATION RESISTANT, PICOSECOND COMPUTER DIODE 


GENERAL DESCRIPTION — The FDR700 is a silicon, planar*, epitaxial diode, specially designed to be radiation , 
resistant. This high reliability device provides low capacitance, controlled forward conductance, and ultra fast | PHYSICAL DIMENSIONS 


reverse recovery time. It is ideally suited for applications such as nuclear propulsion systems, space satellite 
instrumentation, and nuclear weapons systems. - | ] 
1.0 MIN 


MAXIMUM RATINGS (25°C) (Note 1) - | 
WIV Working Inverse Voltage _ — 20 Volts 


lo _ Average Rectified Current | - | 90.mA 275 MAX 
le DC Forward Current | 150 mA 

iy Recurrent Peak Forward Current 150 mA 

i-(surge) Peak Forward Surge Current Pulse Width = 1sec. 250 mA 

P Power Dissipation | | 250 mW 

1/0 Power Derating Factor 2 mW/°C 

re Operating Temperature —65°C to +150°C 

Taig Storage Temperature , —65°C to +175°C 


.105 MAX 
DIA 


NOTES: All dimensions in inches. 
Weight: 0.25 gram. 


ELECTRICAL CHARACTERISTICS (25°C Unless Otherwise Noted) — | | 
SYMBOL CHARACTERISTICS : | : a TEST CONDITIONS 


Forward Voltage | | | I; = 50 mA 
Forward Voltage ; ; lp = 20 mA 
Forward Voltage | 76 |. = 10mA 
Forward Voltage - Ip==lmA 
Forward Voltage : : I. = 0.1 mA 
Forward Voltage | F ; I; = 0.01/mA 
Breakdown Voltage | | | tp = 5 uA 
Reverse Current Vp = 20V 
Reverse Current (150°C) 3 Vp = 20V 
Minority Carrier Lifetime a See Note 2 
Reverse Recovery Time (Note 3) |p =I, =10mA 
RL = 1002 
Capacitance (Note 4) . Vp = OV, f = 1 MHz 


*Planar is a patented Fairchild process. 


RADIATION TOLERANCE (See Notes on Back Page.) 


~ Radiation Threshold | | 1.0 x 10" nvt | Ve = 1.1 Vati, = 50 mA 
| lp = 50 nA at Vp = —10V 

End of Life Dosage ‘ 1:0 x 10'° nvt (at 2 10 KeV) Ve = 1.1 V atl, = 50 mA 
oe | | | Ip = 50 nA at V, = —10V 

5.0 x 10'° evt (at = 2.0 MeV) Ve 1.1 Vat 1; = 50 mA 
| I, = 50 nA at Vp = —10V 


E=AIRCHILD 
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NOTES: 


(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 

(2) Measured as suggested by S. M. Krakauer, IRE Proceedings, Volume 60, July 1962, pp. 1674-1675. 

(3) Recovery to 0.1 Ir. 

(4) Capacitance as measured on Boonton Electronic Corporation Model No. 75-AS8 Capacitance Bridge or equivalent. 
(5) Leads are tinned. Gold plate with nickel strike may be obtained when specified. 


DEFINITIONS: 
Radiation Threshold: | That radiation dosage above which the electrical parameters of a diode begin to change rapidly. 
nvt: A tetm defining an integrated dosage of neutron radiation. The nue! of. neutrons per cm’ with 
. some average velocity for some time period. 
evt: A term defining an integrated dosage of electron radiation. The number of electrons per cm? with 
some average velocity for some time period. 
MeV or KeV: | Terms defining the energy level per bombarding particle: 


MeV = one million electronvolts 
KeV = one thousand electronvolts 


GENERAL EFFECT OF RADIATION ON DIODE PARAMETERS 


PARAMETERS | | EFFECT | 7 


Reverse Current . Increased. 
Breakdown Voltage | Increased 


Reverse Recovery Time | Decreased 


Capacitance | Decreased 
Forward Voltage | Increased 


‘ 


Most radiation effects can be removed by an annealing bake. For neutron radiation, temperatures of 250°C - 300°C are required; for electron radiation, temper- 
atures greater than 150°C are required. 


5-119 


HOT CARRIER DIODE 


GENERAL DESCRIPTION — The Fairchild FH1100 Hot Carrier Diode features low leakage, high con- | 
ductance and low noise figure. It is intended primarily for use as the mixer diode in UHF tuners. Its 
outstanding switching properties make it also ideal for use in ultra-fast switching, detector, and 
sampling gate applications. | 


PHYSICAL DIMENSIONS 


imi 


a ee | .275 MAX 
MAXIMUM RATINGS _ | 
P Power Dissipation (T, = 25°C) 100 mW 


Ta Operating Temperature —55°C to +125°C 


Tstg Storage Temperature | —55°C to +150°C 


.105 MAX 
NOTES: All dimensions in inches. DIA 
Weight: 0.25 gram. 


ELECTRICAL SPECIFICATIONS 


. | | TEST 
SYMBOL CHARACTERISTIC ~ CONDITIONS 


Forward Voltage | Ip = 10 mA 
Leakage Current Ve =1V Ta = 25°C 
Breakdown Voltage | Ik = 100 yA 
Capacitance : | Ve = OV, f = 1 MHz 
Noise Figure | : ea | | | f = 890 MHz 

: | | See Page 2 
Stored Charge [Note 1] | , ‘ | Ir = 10 mA. 


Note 1— Measured on B-Line Electronics QS-3 Stored Charge Meter. 


SEMICONDUCTOR 
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FAIRCHILD DIODE FH1100 


45 MHz 


IF AMPLIFIER 
NF = 2.0db 


f = 845 MHz 
DIODE IN 
TUNED 
CAVITY 


OSCILLATOR 


UHF 
NOISE SOURCE 
H.P. 349A 


NOISE 
FIGURE METER 
H.P. 340B 


NOISE FIGURE TEST CIRCUIT 


CAPACITANCE VERSUS 
REVERSE VOLTAGE 


“EERE 


4d - JONVLIOVdV9 - 9 


PINE TTT TTT 
Si Gree 
HEE SHEE HE 
BENG 


22 NUE 
<x ¢ 
= HHH NETH 
a. 
N 
Ue SE SPER ee 


o o ~ 
—_ * . 
— oS 


REVERSE CURRENT 
VERSUS REVERSE VOLTAGE 


vd - Inguun 3sUaAgY - 4] 


AAT 
ATT TT 
SST 

sLUMtomeHy 
if SUT TT 


yw - INJUYND GUYMYOS - 4 


FORWARD CURRENT VERSUS 
FORWARD VOLTAGE 


bs 
5 toe 
N 


Vp ~ REVERSE VOL TAGE 


se ake 
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 FH1200 
HIGH VOLTAGE HOT CARRIER DIODE 


GENERAL DESCRIPTION — The Fairchild FH1200 Hot Carrier Diode is a metal-silicon Schottky Barrier device 


which features high breakdown voltage, low capacitance, low noise figure,. and extremely-low stored charge. . PHYSICAL DIMENSIONS 
Its outstanding characteristics make it ideal for use in mixing, ultra fast switching, and detector applications. | 


MAXIMUM RATINGS 


P Power Dissipation (25°C) or, 100 mW 


WIV Working Inverse Voltage | 20 V 
Ta Operating Temperature : 3 —55°C to 125°C 
Tore Storage Temperature —55°C to 150°C 


.105 MAX 
NOTE: All dimensions ininches. .DIA - 


ELECTRICAL SPECIFICATIONS (25°C) 


SYMBOL CHARACTERISTIC TEST CONDITIONS 


Breakdown Voltage | . Ip = 100 uA 
Leakage Current eS ; " =10V 
Forward Voltage _ I; = .01 mA 
Forward Voltage | | I. = .20 mA 
Forward Voltage a | : Ie =10mA 
Forward Voltage - 2 @ 2 I. = 20 mA 
Capacitance : Vp = OV 
Noise Figure f = 890 MHz 
: See Page 2 


Stored Charge I= 10mA 


Fan) 


*Measured on B-Line Electronics QS-3 Stored Charge Meter 


FAIRCHILD 


SEMICONDUCTOR 
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— FAIRCHILD DIODE FH1200 


NOISE FIGURE TEST CIRCUIT 


LOCAL 
OSCILLATOR 
f = 845 MHz 


890 MHz 


DIODE IN 
TUNED 
CAVITY 


UHF 
NOISE SOURCE 
H.P. 349A 


45 MHz 
IF AMPLIFIER 


NF = 2.0db 


NOISE 
FIGURE METER 
H.P. 340B 


FORWARD CURRENT VERSUS REVERSE CURRENT VERSUS CAPACITANCE VERSUS 


FORWARD VOLTAGE a REVERSE VOLTAGE a REVERSE VOLTAGE 
PU pH 44+ 

HG CRN an Se Sa a UO Za 

: A EE 

TMT oe Ob a 

: Eee i A é 

& 4 g 

: STA 5 

: * 2 PT & 

= H+ + | ie es ee ee 
He Se 


ey, 4 6 8 | 6 8 1 12 14 0 2 r 6 8 10 
| Vp ~ FORWARD VOLTAGE - V Vp~ REVERSE VOLTAGE - V_ Vp ~ REVERSE VOLTAGE - V 
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eae ss FJT1LO0O 
SILICON PLANAR PICO AMPERE DIODE 


GENERAL DESCRIPTION — The Fairchild Pico Ampere Diode is characterized by extremely low leakage cur- 
rents over a wide temperature range. Principal applications are in the protection of FET’s; Logarithmic ciate. 
Generators: Sample and Hold Circuits; Peak Follower Circuits; Time Delay Circuits and Operational Amplifier JEDEC (T0-46) outline 


PHYSICAL DIMENSIONS 


Clamping. | — , 
MAXIMUM RATINGS (Note 1) . | Seating ~~ . 

I. Forward Current | 100 mA 

P | Power Dissipation 125 mW 

Ty Operating Temperature — 55°C to +125°C 

es Storage Temperature | —55°C to +125°C 


l, Zener Current 2.0 mA 


NOTES: All dimensions in inches 
Leads are gold-plated Kovar 
Cathode connected to case 
Package weight is 0.36 gram 


PARAMETERS — ae TEST CONDITIONS 


Breakdown Voltage | | lp = 1.0 vA. 

~ Reverse Current Vp = 5.0V 
Reverse Current | | Vp = 20V | 
Reverse Current Ve = 5.0V T, = 80°C 
Forward Voltage I; = 10mA 
Capacitance ; Vp = OV f = 1.0 MHz 
Reverse Recovery Time _ [p= I, =10mMA Ipp =1.0mA 


*Planar is a patented Fairchild process. | 


NOTES: 
(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
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i FAIRCHILD PICO AMPERE DIODE FJT1000 


TYPICAL ELECTRICAL CHARACTERISTICS 


FORWARD CURRENT VERSUS 
FORWARD VOLTAGE 


CAPACITANCE VERSUS 
REVERSE VOLTAGE 


REVERSE CURRENT VERSUS 
REVERSE VOLTAGE 


tae a dal pal ideted ca 
oa aay, 
elle eal gest Met Id LAS 
a0 Saal 
ec betcha ye - et 7A tT 
= oe eee Reeser ee SS 
iY 6.6 es ne (bet) Deas (ayy aly na ae ee 
oO xz 
: Be eae acai elles aie tI = OL ff f-—|— 
—_ Q « & 
: SAG ee a 
S ote ole A ed thc - ~ | 7-7 yy 
& om BES? 4SRRRERe a ao as ae 2 a 
= 29 ey Ps olin cals al 
COA A a i 
0 ne) 
0 50 10 16 20 25 30 05 06 O7 O08 O9 10 WV le #13 


Vp- REVERSE VOLTAGE - VOLTS 


REVERSE CURRENT VERSUS 
TEMPERATURE 


VR-REVERSE VOLTAGE -VOLTS 


FORWARD VOLTAGE VERSUS 
FORWARD CURRENT 


Ve -~ FORWARD VOLTAGE-VOLTS 


TYPICAL CURRENT VOLTAGE 
CHARACTERISTICS IN THE 
BREAKDOWN REGION 


Tp- REVERSE CURRENT-pA 
REVERSE CURRENT - mA 


75 
Ta“ AMBIENT TEMPERATURE ~°C 


100 10° 109 168 167 106® 165 164 163 


I-~FORWARD CURRENT — AMP 


19"! 
BV BREAKDOWN VOLTAGE - VOLTS 


PICO AMP DIODE FJT1000 REVERSE RECOVERY TIME (t,,) TEST CIRCUIT 


CONDITION: I; =[p=10 mA MEASUREMENT Ipp=ImA 


ANODE 
BIAS 
SUPPLY 


PULSE GENERATOR 


tr $ 5ns 

Zy 7-502 TO SAMPLING SCOPE 
- 0.1 pF tr < .4ns 

ae a 50 2 INPUT 


DUTY CYCLE=20% = | = 


Vin © VOLT 


s-1.5 Fat al! 


Nour 
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- FJT1000 © 


The Pico Ampere Diode affords excellent gate 
voltage protection while maintaining the DC 
input impedance at about one million meg- 
ohms. In addition the very low capacity of | 
the FJT1000 will have a relatively small ef- 
fect on the circuit input capacity. 


FJT1000 


+V 


PEAK FOLLOWER CIRCUIT 


OUTPUT VOLTAGE OF THE 
PEAK FOLLOWER CIRCUIT 
VERSUS TIME 


tt | ei | 
a \ | | - 90 ae ee ee ee ee 
FAIRCHILD ae Nate 

A 


“ADO 278 JESS 
eek 


10 


FJT1000 


O-15V - 


Vo ~ OUTPUT VOLTAGE - V 


47uF | V 
Vin > (MYLAR) ~10kKQ Ss uté 


t - TIME - MINUTES 


A nearly constant voltage peak follower circuit is available by using a Pico Ampere Diode. A comparison 
between the use of the FJT1000 and a “low leakage’ FD333 diode in the circuit is shown in the curves of 
Vous VS Time. . ) 4 
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| — FAIRCHILD PICO AMPERE DIODE FJT1000 


a a TIME DELAY CIRCUIT 


ney OUTPUT VOLTAGE OF THE 
5 TIME DELAY CIRCUIT 
VERSUS TIME 


2N2217 


FJT1000 | 


2N2217 


Faun anne 
eV lels 
s ALT LT EL 


Vg ~ OUTPUT VOLTAGE - V 


t - TIME - HOURS 


The voltage decay of the time delay circuit is a function of the leakage across the mylar capacitor. By using 
the extremely low leakage Pico Ampere Diode, time delays of many hours are measured. Similar applications 
such as pulse stretching, finite time storage and temperature dependent timing circuits are also feasible. 


A BOUND CIRCUIT FOR OPERATIONAL AMPLIFIERS 


\Z FJT1000 “\. FJT1000 


FJT1000 : | 
The bound circuit prevents overloading and 
saturation of operational amplifiers. The circuit 
has negligible effect on the operational ampli- 
fier until overload conditions occur. The use of 
the low leakage Pico Ampere Diode permits 
realization of extremely high input impedance 
for normal input voltages. 


FJT1000 
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- FJT2000 


_ DUAL PICO AMPERE DIODE — 


GENERAL DESCRIPTION — The Fairchild Dual. Pico Ampere Diode is a silicon Planar* epitaxial diode char- 
acterized by extremely low reverse leakage currents. The principal application of the series dual configuration 
is in extremely high impedance protection circuits for FETs. Lead No. 3 is attached to the case to reduce the 
input capacitance in FET source follower applications. (The case lead is connected to the FET source terminal) 


LEAD CONNECTION 


CASE 
4 l | 2 3 
MAXIMUM RATINGS EACH JUNCTION (25°C) | 
|. Forward Current —_ "3 | 100 mA 
P Power Dissipation®™ | — 125 mW 
Ty Operating Temperature —55°C to +125°C 
aor Storage Temperature — ~ —55°C to +125°C 


* Rating, for both diode junctions conducting simultaneously, is 80 mW maximum per junction. 


sy 
ur 


ELECTRICAL CHARACTERISTICS EACH JUNCTION (25°C unless otherwise noted) 
SYMBOL PARAMETERS 


Breakdown Voltage 
Reverse Current 
Reverse Current . 
Reverse Current 
Forward Voltage 
Capacitance 

Reverse Recovery Time 


*“Planar is a patented Fairchild process. 


PHYSICAL DIMENSONS 


in accordance with 
- JEDEC (TO-72) outline 


230 
‘209 DIA. 
> DIA. oem 


.030 


MAX. 
170 
Seating ee 
Piane f 
4 LEADS— .500 MIN. 
019 
016 0A. 


NOTES: All snmanaions in inches 
Dimensions similar to JEDEC TO-18 _ 
except 4 leads 90° spacing 
Leads are gold-plated kovar 
Package weight is 0.36 gram 


TEST CONDITIONS 


lp = 1.0uA 
Vp =o9V 
Vp = 20V 
Vp =5V 
|. = 10mA | 
Vz =O0V f = 1 MHz 
lp =lp=10MA Ipp=1mA 


T, = 80°C 


SEMICONDUCTOR 
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Z FAIRCHILD DIODE FJT2000 


TYPICAL ELECTRICAL CHARACTERISTICS EACH JUNCTION (25°C) 


| CAPACITANCE VERSUS REVERSE CURRENT VERSUS FORWARD CURRENT VERSUS 
REVERSE VOLTAGE REVERSE VOLTAGE FORWARD VOLTAGE 


100 


meme TTT TTT 774 
oC ==S5 
| = : SRRRR TARAS ae 
vas OCLC ae p 
! Zs eee 2Zees es 
| fie oo or eee ae a = 
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a EOD E of — 
= a sealed =, 
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UR Neer ren rene ore VR-REVERSE VOLTAGE -VOLTS Ve -FORWARD VOLTAGE VOLTS 
TYPICAL CURRENT-VOLTAGE | 
REVERSE CURRENT VERSUS FORWARD VOLTAGE VERSUS CHARACTERISTICS IN THE 
TEMPERATURE FORWARD CURRENT BREAKDOWN REGION 
Sel a ES Le a ee 
a: aS > < ce (as a (es ee ee) 
2 iP oe es ek 
oor jeeaeeeee 
3 cS OE 2 3 eas SA ed GA EAS Sa 
| EES | EEE 
‘To : OC 
[aM cpa Ox Vs} 2 TERRE CE CR HR EVER 
fie a ed tee ee 
A | lh ilk hcl oad 
25 50 75 100 125 16" 16 10? 168 16? 10896° 164 103 » 38 40 mi 44 a8 


Ta AMBIENT TEMPERATURE -°C I--FORWARD CURRENT-A BY BREAKDOWN VOLTAGE — VOLTS 


PICO AMP DIODE FJT2000 REVERSE RECOVERY TIME (t,.) TEST CIRCUIT 


CONDITION: Ip =Ip=10 mA MEASUREMENT Ipp= ImA 


ANODE 
BIAS 
SUPPLY 


PULSE GENERATOR 


tr < 5ns 
Z iy = 002 TO SAMPLING SCOPE 
PW.=1ps O.1pF tr < 4ns 


50 § INPUT 


DUTY CYCLE=20% = = 
#-1.5 VOLTS | 
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FSA1400 
ULTRA FAST, EIGHT DIODE, CORE DRIVER ARRAY 


een PLANAR EPITAXIAL CONSTRUCTION 


GENERAL DESCRIPTION - These Silicon Planar Epitaxial Diode Arrays were designed especially 


for high speed core driver applications. They are hermetically sealed in a ceramic package. 


PHYSICAL DIMENSIONS 


cant .260 
Te ie 240 


The excellent thermal conductivity of the ceramic permits operation to 400 mW. 


MAXIMUM RATINGS (25° C) [Note 1 


WIV | Working Inverse Voltage 50 V 

I, _ Average Rectified Current | 100 mA ere 

I Forward Current Steady State DC 150 mA | NOTES: aes 60 eee 
ip Recurrent Peak Forward Current 500 mA cas 

i (surge) Peak Forward Surge Current Pulse Width of 1.0 sec 500 mA 

i (surge) Peak Forward Surge Current Pulse Width of 1.0 usec 2000 mA CIRCUIT DIAGRAM 

Pp Power Dissipation 400 mW | 

P | Power Dissipation at 125°C 120 mW 

Ty Operating Temperature -65°C to +175°C 

T stg Storage Temperature, Ambient | | -65°C to +200°C 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Characteristic in. | i Test Conditions 


Forward Voltage 500 mA_ (Note 2) 


200 mA 
50 mA 


Reverse Current | Vr -50 V 


Breakdown Voltage | I, 100 LA 


Capacitance Ve 0 V, f =1Mc 

L, = In = 10 mA 
to 200 mA, Ry, = 100 2 
Rec. tol mA 


Forward Voltage 


F 
F 
Forward Voltage F 


Reverse Recovery Time 


| NOTES: ; Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 


(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
(2) Pulse operation—duty cycle less than 1%. 


H-AIRCHILD 
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a - -FSA1410. 
ULTRA FAST, EIGHT DIODE, COMMON-ANODE ARRAY 


SILICON PLANAR EPITAXIAL CONSTRUCTION 


GENERAL DESCRIPTION - These Silicon Planar Epitaxial Diode Arrays were designed 
especially for high-speed core driver applications. They are hermetically sealed in the basic 
10 lead TO-5 package. The excellent thermal conductivity of the package permits operation ; 
to 400 mW. 


MAXIMUM RATINGS (25°C) (Note 1) 


WIV Working Inverse Voltage 40 V 

I, Average Rectified Current 250 mA 
Ip Forward Current Steady State DC 330 mA 
1, Recurrent Peak Forward Current 800 mA 
i-(surge) Peak Forward Surge Current Pulse Width of 1.0 sec 900 mA 
i-(surge) Peak Forward Surge Current Pulse Width of 1.0 psec 2000 mA 
Pp Power Dissipation 400 mW 
< Power Derating Factors 3.2 mW/°C - 
Ta Operating Temperature | | -65°C to +150°C 
T ste Storage Temperature, Ambient -65°C to +175°C 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 
Characteristic in. Test Conditions 
Forward Voltage (Note 2) 
Forward Voltage (Note 2) 
Forward Voltage (Note 2) 
Breakdown Voltage 


Reverse Current 
Reverse Current (Ty = 150°C) 


Capacitance 

Reverse Recovery Time = I, = 10mA to 200mA, 
Tes 1008, Rec. to 0.1 In 

Reverse Recovery Time I. = 300mA, I, = 60mA, 


R, = 1008, Rec. to 20mA 
Peak Forward Voltage 500 mA, < 10 ns 


Forward Recovery Time 900 mA, a < 10 ns 
ec. to 1.6 V 


(See notes on back page) 
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NOTES: _ 


. (1) Ratings apply to individual diodes. For multiple diode operation, total power must not exceed power dissipation rating listed. 


(2) Pulse Input Current - Duty cycle less than 1.0%. 


(3) Test Circuit for V and te : is as shown below: 


FM 


INPUT CURRENT PULSE 


10Q_ 
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OUTPUT VOLTAGE PULSE 


- FSA1411° 


ULTRA FAST, EIGHT DIODE, COMMON-CATHODE ARRAY 


SILICON PLANAR EPITAXIAL CONSTRUCTION 


GENERAL DESCRIPTION - These Silicon Planar Epitaxial Diode Arrays were designed 


especially for high-speed core driver applications. 


| They are hermetically sealed in the basic 
10 lead TO-5 package. 


The excellent thermal conductivity of the package permits operation 
to 400 mW. 
MAXIMUM RATINGS (25°C) (Note 1) 
WIV Working Inverse Voltage 40 V 
I 5 Average Rectified Current 250 mA 
Ip Forward Current Steady State DC 330 mA 
i, | Recurrent Peak Forward Current 800 mA 
i-(surge) Peak Forward Surge Current Pulse Width of 1.0 sec 500 mA 
i-(surge) Peak Forward Surge Current Pulse Width of 1.0 psec 2000 mA 
P Power Dissipation 400 mW 
lig Power Derating Factor 3.2 mW/°C 
T A Operating Temperature -65°C to +150°C 
T ste Storage Temperature, Ambient -65°C to +175°C 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic 
Forward Voltage 
Forward Voltage — 
Forward Voltage 
Breakdown Voltage 
Reverse Current 


Reverse Current (Ty = 150°C) 


<a< < a 
ggg 2 Ad 


Capacitance 


— 


Reverse Recovery Time 


L 
Reverse Recovery Time I 


ee 


Peak Forward Voltage 


Forward Recovery Time 


Test 
500 mA 


300 mA 


200 mA 
100 uA 
-40 V 
-40 V 
fe 


Rec. to 1.6 V 


(See notes on back page) 
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1 
TNT 


Conditions 


(Note 2) 
(Note 2) 
(Note 2) 


1 MHz 


ripe 10mA to 200mA, 
= 1002, Rec. to 0.1 I 
= 300mA, I, 
= 1002, Rec. to 20mA 
900 mA, 
900 mA, 


F 
= 60mA, 


(Note 3) 
(Note 3) 


t. < 10 ns 
t < 10ns 
r prea 


* Planar is a patented Fairchild process. 


FAIR CrRIILES 


SEMICONDUCTOR 


A DIVISION QF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


NOTES: . 
(1) Ratings apply to individual diodes. For multiple diode operation, total power must not exceed power dissipation rating listed. . 
(2) Pulse Input Current - Duty cycle less than 1.0%. 


(3) Test Circuit for Vem and te a is as shown below: 


10Q 


INPUT CURRENT PULSE | OUTPUT VOLTAGE PULSE © 
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FSA1412 


ULTRA FAST, SIXTEEN DIODE, CORE DRIVER ARRAY 


SILICON 


PLANAR EPITAXIAL CONSTRUCTION 


GENERAL DESCRIPTION - These Silicon Planar Epitaxial Diode Arrays were designed 
especially for high-speed core driver applications. They are hermetically sealed in the basic 


10 lead TO-5 package. The excellent thermal conductivity of the package permits operation 
— to 400 mW. 


MAXIMUM RATINGS (25°C) (Note 1) 


WIV Working Inverse Voltage 40 V 
I, Average Rectified Current 250 mA 
Ip Forward Current Steady State DC 330 mA 
| F Recurrent Peak Forward Current | | 800 mA 
i,(surge) Peak Forward Surge Current Pulse Width of 1.0 sec 500 mA 
i-(surge) Peak Forward Surge Current Pulse Width of 1.0 psec 2000 mA 
Pp Power Dissipation 400 mW 
l/, Power Derating Factor 3.2mW/°C 
T A Operating Temperature -65°C to +150°C 
ih ste Storage Temperature, Ambient -65°C to +175°C 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic 


Test Conditions 


Forward Voltage 
Forward Voltage 
Forward Voltage 
"Breakdown Voltage 
Reverse Current 
Reverse Current 
Capacitance 


Reverse Recovery Time 
Reverse Recovery Time 


Peak Forward Voltage 


Forward Recovery Time 


(See notes on back page) 
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500 mA 
; 300 mA 
200 mA 


(Note 2) 
(Note 2) 
(Note 2) 


100 yA Oo 
-40 V oe (Note 3) 
-40 V | (Note 3) 
= 0, f = lmc (Note 4) 
= I, = 10mA to 200mA, 
R, = 1002, Rec. to 0.1 Ip 
= 300mA, I, = 60mA, 
= 1002, Rec. to 20mA Ma 
500 mA, t, <10ns —_—(Note 5) 
500 mA, t < 10 ns (Note 5) 
ec. tol.6V ~ 


* Planar is a patented Fairchild process. 


FAIRCHILD 
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NOTES: 


(1) Ratings apply to individual dicdes, “Fot emule diode operation, total power must not exceed power dissipation rating listed. 
(2) Pulse Input Current - Duty cycle less than 1.0%. 


(3) Reverse current measurements between terminals Saute in substantial leakage contributions from other diodes in the array. To measure diodes individually 
(specification limit is for individual diodes), current may be shunted by employing son Ow INE test configuration. 


‘SHUNT CURRENT 
—_— 


A 
Va<5mvV 


To Diode 


(A) ~~ To Diode Under Test 


Under Test 


Va<5mv 


———$—$_-_— > 
SHUNT CURRENT 


TEST CONNECTIONS FOR ‘TEST CONNECTIONS FOR 
-COMMON-CATHODE. DIODES COMMON-ANODE DIODES 


(4) Capacitance cannot conveniently be measured on individual diodes due to contributions of other diodes in the array. Limit listed is for pin-to-pin capacitance 
across any one of the diodes (i.e., 5to 1, 5 to 2, etc. or 10 to 1, 10 to 2, etc.) 


(5) Test Circuit for V 


FM and te. is as shown below: 


10Q 


“INPUT CURRENT PULSE | OUTPUT VOLTAGE PULSE 
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 -FSA1413 
ULTRA FAST, EIGHT DIODE, CORE DRIVER ARRAY 


SILICON PLANAR EPITAXIAL CONSTRUCTION 


GENERAL DESCRIPTION - These Silicon Planar Epitaxial Diode Arrays were designed 


PHYSICAL DIMENSIONS 
especially for high-speed core driver applications. They are hermetically sealed in the basic 


370 
320 ona. 


10 lead TO-5 package. The excellent thermal conductivity of the package permits operation 
to 400 mw. 


MAXIMUM RATINGS (25°C) (Note 1) 


WIV Working Inverse Voltage 40 V 

I, | Average Rectified Current 250 mA 
I; Forward Current Steady State DC 330 mA | 
i, | Recurrent Peak Forward Current 800 mA 
i-(surge) Peak Forward Surge Current Pulse Width of 1.0 sec 500 mA 
i-(surge) Peak Forward Surge Current Pulse Width of 1.0 psec 2000 mA 
Pp Power Dissipation 400 mW 
P Power Dissipation at 125°C 120 mW 
T A Operating Temperature -65°C to +175°C 
T stg Storage Temperature, Ambient | -65°C to +200°C 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Symbol Characteristic Min. Max. Units Test Conditions 


VFi Forward Voltage 150 $V I, = 500 mA (Note 2) 
Vro Forward Voltage 1.20 V I, = 300 mA , (Note 2) 
VE3 Forward Voltage | 1.10 V I, = 200 mA (Note 2) 
BV Breakdown Voltage 60 V In = 100 yA 
Ip 1 Reverse Current 100 nA Vr =-40 V (Note 3) 
Ino Reverse Current 100 pA VR = -40 V (Note 3) 
C Capacitance 8.0 pf VR = 9% f = 1 Mc (Note 4) 
trl Reverse Recovery Time 25 nsec I. = I = 10mA to 200mA, 

Ri, = 1002, Rec. to 0.1 I, 
tar 9 Reverse Recovery Time 90 nsec I. = 300mA, In = 60mA, 

Ro, = 1002, Rec. to 20mA 

Vem Peak Forward Voltage 5.0 : I, = 500 mA, t, < 10 nsec (Note 5) 
t. Forward Recovery Time 40 nsec In = 500 mA, t. < 10nsec, (Note 5) 


(See notes on back page) 
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NOTES: 


(1) Ratings apply to’ individual diodes. For multiple diode operation, total power must not exceed power dissipation rating listed. 
(2) Pulse Input Current - Duty cycle less than 1.0%. 


(3) Reverse current measurements between terminals result in substantial leakage contributions from other diodes in the array. To measure diodes individually 
| (specification limit is for individual diodes), current may be shunted by employing following test configuration. 


SHUNT CURRENT 
—_--——— 


a 


Va<5mV 
To Diode 


Under Test (1) (4) (6) (9) 


To Diode 


Under Test 
Vva<Smv 


SHUNT CURRENT 


TEST CONNECTIONS FOR TEST CONNECTIONS FOR 
COMMON-CATHODE DIODES COMMON-ANODE DIODES 


(4) Capacitance cannot conveniently be measured on individual diodes due to contributions of other diodes in the array. Limit listed is for pin-to-pin capacitance 
across any one of the diodes (i.e., 5to 1, 10 to6, etc.) | 


(5) Test Circuit for Vem and ty - is as shown below: 


10Q 


INPUT CURRENT PULSE | OUTPUT VOLTAGE PULSE 
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—_ FSA2000 
ULTRA FAST, SIXTEEN DIODE, CORE DRIVER ARRAY 


SILICON PLANAR EPITAXIAL CONSTRUCTION 


GENERAL DESCRIPTION - These Silicon Planar Epitaxial Diode Arrays were designed 
especially for. high-speed core driver applications. They are hermetically sealed in aceramic 


package. The excellent thermal conductivity of the ceramic permits operation to 400 mW. 


MAXIMUM RATINGS (25°C) (Note 1) 


WIV Working Inverse Voltage 40 V 


I, Average Rectified Current 250 mA 

I. Forward Current Steady State DC 330 mA 

ip Recurrent Peak Forward Current — 800 mA aes et se 9068 ie ue 
i-(surge) Peak Forward Surge Current Pulse Width of 1.0 sec 500 mA 

i-(surge) Peak Forward Surge Current Pulse Width of 1.0 psec 2000 mA 

P Power Dissipation , 400 mW ae rere 

P Power Dissipation at 125°C 120 mW 

T A Operating Temperature | -65°C to +175°C 

Ts g Storage Temperature, Ambient -65°C to +200°C 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
Characteristic Min. Max. Units Test Conditions 


Forward Voltage 500 mA (Note 2) 
Forward Voltage | ; 300 mA (Note 2) 
Forward Voltage 200 mA (Note 2) 
Breakdown Voltage 100 pA | 
Reverse Current -40 V (Note 3) 
Reverse Current (T A= 150°C) -40 V (Note 3) 
Capacitance : 0, f = 1Mc (Note 4) 
Reverse Recovery Time | I, = 10mA to 200mA, 
= 1008, Rec. to 0.1 Ip 

Reverse Recovery Time r= 300 mA, Ip = 60mA, 

R, = 1008, Rec. to 20mA 
Peak Forward Voltage | = 500 mA, t. < 10 nsec (Note 5) 
Forward Recovery Time | | = 500 mA, t. 10 nsec, (Note 5) 

ec. to1.6V 


(See notes on back page) 


sce 
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ULTRA FAST, SIXTEEN DIODE, CORE DRIVER ARRAY FSA2000. 


NOTES: | | 
(1) Ratings apply to individual diodes. For multiple diode operation, total power must not exceed power dissipation rating listed. 
(2) Pulse Input Current - Duty cycle less than 1.0%. 


(3) Reverse current measurements between terminals result in substantial leakage contributions from other diodes in the array. To measure diodes individually 
(specification limit is for individual diodes), current may be shunted by employing following test configuration. 


SHUNT CURRENT 
_———_—____———__ 


Va<5mvV 


To Diode 
Under Test 


——__— 
SHUNT CURRENT 


“TEST CONNECTIONS FOR | TEST CONNECTIONS FOR 
COMMON-CATHODE DIODES - GOMMON-ANODE DIODES 


(4) Capacitance cannot conveniently be measured on individual diodes due to contributions of other diodes in the array. Limit listed is for pin-to-pin capacitance 
across any one of the diodes (i.e., 1 to 2, 1 to 3, etc. or 10 to 2, 10 to 3, etc.) 


(5) Test Circuit for V M and ty - is as shown below: 


F 


10Q 
1.6V 


INPUT CURRENT PULSE | OUTPUT VOLTAGE PULSE 
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FSA2001 
ULTRA FAST, EIGHT DIODE, CORE DRIVER ARRAY 


SILICON PLANAR EPITAXIAL CONSTRUCTION 


GENERAL DESCRIPTION — These Silicon Planar Epitaxial Diode Arrays. were designed 
especially for high-speed core driver applications. They are hermetically sealed in a ceramic __260 
package. The excellent thermal conductivity of the ceramic permits operation to 400 mW. 3 . 


MAXIMUM RATINGS (25°C) (Note 1) 


WIV Working Inverse Voltage 40 V 

I, Average Rectified Current 250 mA 

In _ Forward Current Steady State DC | 330 mA 

i, Recurrent Peak Forward Current 800 mA Se seta 
i,(surge) Peak Forward Surge Current Pulse Width of 1.0 sec 000 mA Lenas are 9065 thick kovar 
i,(surge) Peak Forward Surge Current Pulse Width of 1.0 psec 2000 mA 

Pp Power Dissipation 400 mW 

lf Power Derating Factor 3.2 mW/°C icine 
Ty Operating Temperature -65°C to +150°C 

T ste Storage Temperature, Ambient -65°C to +175°C 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 
Characteristic , : Test Conditions 
Forward Voltage 500 mA (Note 2) 
_ Forward Voltage 300 mA (Note 2) 
Forward Voltage 200 mA (Note 2) | 
Breakdown Voltage | 100 pA 
Reverse Current | = -40 V (Note 3) 
Reverse Current | = -40 V (Note 3) 
Capacitance ; = 0, = 1 MHz (Note 4) | 
Reverse Recovery Time . | I, = 10mA to 200mA, | 
| R, = 1002, Rec. to 0.1 In 
Reverse Recovery Time | I. = 300mA, In = 60mA, 
| R, = 1002, Rec. to 20mA 
Peak Forward Voltage : 500 mA, t. < 10ns (Note 5) 
Forward Recovery Time . | 7 500 mA, t. < 10 ns (Note 5) 
Rec. to 1.6 V 


(See notes on back page) * Planar is a patented Fairchild process. 


H-AIRCHIL 
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NOTES: | 
(1) Ratings apply to individual diodes. For multiple diode operation, total power must not exceed power dissipation rating listed. 
(2) Pulse Input Current - Duty cycle less than 1.0%. _ | a : 


(3) Reverse current measurements between terminals result in substantial leakage contributions from other diodes in the array. To measure diodes individually 
(specification limit is for individual diodes), current may be shunted by employing following test configuration. 


SHUNT CURRENT © 
—_ 


————__»> 
SHUNT CURRENT 


TEST CONNECTIONS FOR TEST CONNECTIONS FOR 
COMMON-CATHODE DIODES COMMON-ANODE DIODES 


(4) Capacitance cannot conveniently be measured on individual diodes due to contributions of other diodes in the array. Limit listed is for pin-to-pin capacitance 
across any one of the diodes (i.e., 1 to 2, 1 to 3, etc. or 4 to 2, 4 to 3, etc.) 


(5) Test Circuit for Vem and t. is as shown below: 


10Q 


| 
| | 
| . 
y 10%, | | | ue | 
| 
| | ! 
{ 
e—s>+— tty 


~ INPUT CURRENT PULSE | OUTPUT VOLTAGE PULSE 
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FSA2002 
ULTRA FAST, EIGHT DIODE, COMMON-CATHODE ARRAY 


SILICON PLANAR EPITAXIAL CONSTRUCTION 


GENERAL DESCRIPTION - These Silicon Planar Epitaxial Diode Arrays were designed 
especially for high-speed core driver applications. They are hermetically sealed in aceramic 


package. The excellent thermal conductivity of the ceramic permits operation to 400 mW. 


MAXIMUM RATINGS (25°C) (Note 1) 


WIV Working Inverse Voltage 40 V 
. ' Average Rectified Current 250 mA 
Il, Forward Current Steady State DC 330 mA 
ip Recurrent Peak Forward Current 800 mA 
i,(surge) Peak Forward Surge Current Pulse Width of 1.0 sec 500 mA Si eases 
i,(surge) Peak Forward Surge Current Pulse Width of 1.0 psec 2000 mA . bee ee 
Pp Power Dissipation 400 mW 
+ Power Derating Factor 3.2 mW°C 
Ta Operating Temperature © =65°C to +150°C ee ae 
T stg Storage Temperature, Ambient -65°C to +175°C 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Characteristic in. Test Conditions 
Forward Voltage ~ (Note 2) 
(Note 2) 


~ (Note 2) 


Forward Voltage 


—_~ = ri 
ie] 


Forward Voltage 
Breakdown Voltage 


Reverse Current 


<< 


So FT mig ay 


Reverse Current (T, = 150°C) 


Capacitance 


< 


= I, = 10mA to 200mA, 
= 1002, Rec. to 0.1 I, 
= 300mA, I, = 60mA, 
= 1002, Rec. to 20mA | 
500 mA, t,, < 10 ns (Note 3) 
= 500 mA, t, <10ns (Note 3) 
ec, to 1.6 V 


Reverse Recovery Time 


ae 


Reverse Recovery Time 


= 


pe) 
re 


Peak Forward Voltage 


= = 
hf 


Forward Recovery Time 


a 


(See notes on back page) 
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NOTES: 


(1) Ratings apply to individual diodes. For multiple diode operation, total power must not exceed power dissipation rating listed. — 
(2) Pulse Input. Current ~ Duty cycle less than 1.0%. 
(3) Test Circuit for Vem and tee is as shown below: 


109 


INPUT CURRENT PULSE OUTPUT VOLTAGE PULSE 
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FSA2003 — 
ULTRA FAST, EIGHT DIODE, COMMON-ANODE ARRAY 


SILICON PLANAR EPITAXIAL CONSTRUCTION 


GENERAL DESCRIPTION - These Silicon Planar Epitaxial Diode Arrays were designed > 
especially for high-speed core driver applications. They are hermetically sealed in aceramic 


package. The excellent thermal conductivity of the ceramic permits operation to 400 mW. 


MAXIMUM RATINGS (25°C) (Note 1) 


WIV Working Inverse Voltage 40 V 

I, Average Rectified Current 250 mA 

Ip Forward Current Steady State DC 330 mA 

i, Recurrent Peak Forward Current 800 mA 

i,(surge) Peak Forward Surge Current Pulse Width of 1.0 sec 500 mA NOTES: Ce uae 
i,(surge) Peak Forward Surge Current Pulse Width of 1.0 psec 2000 mA 

Pp Power Dissipation 400 mW 

‘ Power Derating Factor 3.2 mW/°C 

Th Operating Temperature -65°C to +150°C 

T stg Storage Temperature, Ambient -65°C to +175°C 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic in. Test Conditions 
Forward Voltage 500 mA (Note 2) 
Forward Voltage 300 mA (Note 2) 
Forward Voltage | ‘= 200 mA (Note 2) 
Breakdown Voltage 100 LA 
Reverse Current | =-40 V 
Reverse Current (T, = 150°C) = -40 V 
Capacitance : = 0, = 1MHz 
Reverse Recovery Time Tp = 10mA to 200mA, 
Ro, = 1002, Rec. to 0.1 In 
Reverse Recovery Time r= 300 mA, In = 60 mA, 
R, = 1002, Rec. to 20mA 
Peak Forward Voltage | ; t. < 10 ns (Note 3) 


Forward Recovery Time ) t. < 10 ns (Note 3) 
ec. to 1.6 V 


(See notes on back page) 


ee ee ae 
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ULTRA FAST, EIGHT DIODE, COMMON-ANODE ARRAY FSA2003.—t*™” 


NOTES: | : 
(1) Ratings apply to individual diodes, For multiple diode operation, total power must not exceed power dissipation rating listed. 


; (2) Pulse Input Current - Duty cycle less than 1.0%. 


(3) Test Circuit for Ve m and te. is as shown below: 


109 


INPUT CURRENT PULSE - QUTPUT VOLTAGE PULSE 
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FV1006,08,10,12,14,16 
FV1106,08,10,12,14,16 
VOLTAGE VARIABLE CAPACITORS 


GENERAL DESCRIPTION — Fairchild Silicon Voltage-Variable Capacitors (VVC) feature low leakage, 
high Q, and high capacitance ratio. Principal applications of these devices are in A.F.C. circuits, elec- PHYSICAL DIMENSIONS 
tronic tuning circuits, filters and voltage-controlled crystal oscillators. The patented Fairchild Planar* 
process ensures excellent tracking characteristics, making this product ideally suited to applications 
where simultaneous tuning of several circuits is required. 


MAXIMUM RATINGS 


MWV Maximum Working Voltage 
Low Voltage Series: 60 V 
High Voltage Series: 100 V 
l. Forward Current 250 mA 
P Power Dissipation 400 mW 
Ta Operating Temperature —65°C to +150°C 
Tstg Storage Temperature —65°C to +200°C 


.105 MAX 
DIA 


NOTES: All dimensions in inches. 
Weight: 0.25 gram. 


LOW VOLTAGE SERIES 
ELECTRICAL SPECIFICATIONS (T, = 25°C Unless Otherwise Noted) 


Ik = 10 nA 
Vr = 60 V 

Ve = 60V Ta = 150°C 
Ve = 4V f = 50 MHz 


Breakdown Voltage 
Reverse Leakage Current 
Reverse Leakage Current 
Figure of Merit 


TEST CONDITIONS UNITS FV1006 FV1008 = FV1010 FV1012 FV1014 FV1016 — 


Nominal aed _ 
Capacitance Ve = 4.0 V, f = 1.0 MHz 
Minimum 
Capacitance 
Ratio C, 
C, 
Minimum | 
Capacitance Vr = 4.0 V, f = 1.0 MHz (C,) 
Ratio Cy Ve = 60 V, f = 1.0 MHz (Co) 
Coo 


* Planar is a patented Fairchild process. 
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HIGH VOLTAGE SERIES | 


ELECTRICAL SPECIFICATIONS (T, = 25°C Unless Otherwise Noted) 


‘SYMBOL PARAMETER 


Breakdown Voltage 

Reverse Leakage Current 

Reverse Leakage Current 
_ Figure of Merit [Note 1] 


TEST CONDITIONS UNITS  FV1106 FV1108 FV1110 


Nominal = = 
Capacitance Ve = 4.0 V, f = 1.0 MHz 


Minimum 
Capacitance 
Ratio Ci 


C, 
Minimum 
Capacitance Vr = 4.0 V, f = 1.0 MHz (C,) 
Ratio Cy Ve = 100 V, f = 1.0 MHz (Cio) 
Cio 


Note (1) Q is measured on a Boonton 33A Admittance Bridge. | 
Part numbers shown have +20% tolerance. 
For +10%, £5%, =2% and +1% specify part number with A, B, C and D suffixes, respectively. 


Vp - REVERSE VOLTAGE Ve- ie me 
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TYPICAL ELECTRICAL CHARACTERISTICS eee 


UNITS 


V 
nA 
me 


FV1112 


DIODE CAPACITANCE FIGURE OF MERIT VERSUS FIGURE OF MERIT 
VERSUS REVERSE VOLTAGE REVERSE VOLTAGE VERSUS FREQUENCY 
0 ee 10, 000F— 
See] IT TT SSSSesicoes 
ESS Ey 
ea i me f 0 MHz [4 
Ss HC ee 
2 GRRE SSCROSS g2 Sf : eee 
> PRESEN EET TCC EERE PE 
EE SSS : ’ ++ tit —s 
a a Oe é TEE LLP aoe HEH Ee ecss 
Pei) ee Rei eine. i Mashed 
CO scarf Cooper Coir 


fis eames MHz 


TEST 
CONDITIONS 


k= 10yA 

Ve = 100 V 

Ve = 100 V, Ta = 150°C 
Ve = 4V f = 50 MHz 


FV1114 FV1116 


FAIRCHILD SILICON PLANAR* ZENER DIODES 
100 MILLIWATT VOLTAGE REGULATORS 


FZ900 SERIES & FZ950 SERIES 


GENERAL DESCRIPTION — The Fairchild General Purpose FZ900 and FZ950 silicon PHYSICAL DIMENSIONS 
Planar* zener diodes are designed for voltage limiting applications and voltage reg- 
ulation and offer controlled voltage breakdown and Planar reliability. These devices 
are available in epoxy TO-5 and TO-18 packages and are especially suited for circuit 
economy applications. 


2 LEADS - 
N. ce DIA. 
~ MAXIMUM RATINGS (1) 
lz Maximum zener current 10 mA 
P Power dissipation 100 mW 
Ta Operating temperature —55°C to +125°C Maximum 
Tits Storage terri erature —55°C to +125°C Maximum 


NOTES: All dimensions in inches 
White dot identifies cathode lead 


ELECTRICAL CHARACTERISTICS (25°C) 


Vz Zz Ir T.C. 
NOMINAL ZENER MAX. ZENER IMPEDANCE MAX. ABV MAX. TEMPERATURE 
TYPE NO. VOLTAGE REVERSE REGULATION | COEFFICIENT 


CURRENT | (2) (3) 


Iz7 = 2mA | 
oa 3 
FzZ901 — 5.6 +10% 100 750 eae 0.40 0.035 
FZ 902 FZ 952 6.5 +10% 50 750 rae 0.40 0.035 


FZ 903 FZ 953 10.6 +10% 


* Planar is a patented Fairchild process. 


NOTES: 
(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
(2) ABV (V, Regulation: It is the change in V, when measured at I, = 1 mA to V, measured at I, = 5 mA. 
(V;, — V2) Vii + Vn 
(3) ae = vir, — T) where V = air ema 
(V stands for Zener voltage.) 
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GENERAL DESCRIPTION These unique Fairchild Temperature Compensated Multi-Current Range 
Their broad 


operating current range, 1.0 mA through 15 mA, allows considerable freedom in selection of the 


_ Diodes (M-CR) offer design freedom not previously available with reference diodes. 


operating current level. No longer is the design engineer restricted to a 7.5-mA and/or 10-mA 


current level. 


Other features are low leakage at biases approaching the breakdown voltage, low dynamic impedance— 
approximately 20to 30 percent lower than similar reference devices, and TC as low as 0.0005 percent. 
These highly reliable, stable devices are ideally suited for applications in space vehicles and test 


equipment. 
FEATURING OPERATING CURRENT LEVELS FROM 1.0 THROUGH 15.0 mA. 


ELECTRICAL CHARACTERISTICS 


6.6 Volts 
Voltage Tolerance | +5% 
200 nano amperes at 3.0 Volts at 25°C 


Reference Voltage 


Reverse Leakage Maximum 
Package DO-7 glass 


Operating Temperature - 55°C to +100°C 


-M-CR 
SILICON PLANAR MULTI-CURRENT RANGE REFERENCE DIODES 


PHYSICAL DIMENSIONS 


J 


NOTES: All dimensions in inches. 


Weight: 0.25 gram. 


CURRENT TEMPERATURE COEFFICIENT (Max) IMPEDANCE (Max) 
eee RANGE %/°C (Note 1) Ohms _ 
FSC JEDEC (Note 1) L = 2.0 +0.2mA es 2.0+1.0mA (Note 2) 

M-CR2225 1N4611 0.005% at 2 mA 0.01% 
M-CR2222 1N4611A ame 0.002% at 2 mA 0.005% 75 
M-CR2221 1N4611B in 0.001% at 2 mA 0.002% 
M-CR2235 1N4611C 0.0005% at 2 mA 0.001% 

T= 5.0 +0.5mA l= 5 +2.0 mA 
M-CR2525 1N4612 0.005% at 5 mA 0.01% | 
M-CR2522 1N4612A 3-7 mA 0.002% at 5 mA 0.005% 95 
M-CR2521 1N4612B 0.001% at 5 mA 0.002% 
M-CR2535 1N4612C 0.0005% at 5 mA 0.001% 

| | +5.0 

1 = 10.0 +1.0 mA I= 10.0 “3°) mA 
M-CR2025 1N4613 0.005% at 10 mA 0.01% 
M-CR2022 1N4613A een 0.002% at 10 mA 0.005% 15 
M-CR2021 1N4613B eae 0.001% at 10 mA 0.002% 
M-CR2035 0.0005% at 10 mA 0.001% 


1N4613C 


NOTES: 


Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 


(1) Operating current may be set anywhere within the indicated current ranges and still exhibit a temperature coefficient equal to or less than the values listed. 


Temperature coefficient is determined by measuring Vy at the two temperature extremes and using the following formula: 


T. = ee ae 100 where, V. = Wat-55°C_+V at +100°C 
C V,GiSc) ae ie 5 


(2) Dynamic impedance is measured at the minimum operating current value (worst case). The M-CR2200series is measured at IDC = 1.0 mA, M-CR2500 series 


at IDC = 3.0 mA, etc. IAC is 10% of IDC in all cases. 
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TEMPERATURE COEFFICIENT TEMPERATURE COEFFICIENT 
VS OPERATING CURRENT VS OPERATING CURRENT 
(MCR 22XX SERIES) (MCR 25XX SERIES) 


20,0005 -—— 20,0005 

* 9.0004 TYPICAL > * 0.0004 +-— TYPICAL — ae ee 

Z 0.0003 : .; 2 0.003 eae a 

0,0002 A ce 0.0002 Ete 

© 0.0001 S 0.000! oa 

s REFERENCE ieee VA REFERENCE ee ae ee 

& — -0.000! =  -0.0001 ee 4 as 

5 0.0002 = 0.0002 ha 

= -0,0003 =  -0.0003 en 

Sc cea ee ae ee Gat 

© ~0.0006 : 0.0006 |-F 

5 -0.0007 : eee (nurse id 5 0.0007 be ear adore 
1.0 2.0 3.0 3.0 4.0 5.0 6.0 7.0 


1,7 OPERATING CURRENT - mA 1° OPERATING CURRENT - mA 


The REFERENCE line onthe vertical scale (AT (,) of the TEMPERATURE COEFFICIENT 
VS OPERATING CURRENT graphs represents the temperature coefficient of the de- 
vice at 2, 5, or 10 mA depending onthetype. Thetypicaltemperature coefficients are: 


T.. at lL = 7T at I, = 2mA+ AT 


Ctx Cc (M-CR 22XX Series) 


C 


To at ly = To at I, =5 mA+ ATo (M-CR 25XX Series) 
To at ly = Te at I, =10mA+ ATG (M-CR 20XX Series) 
where 
ly = any current within the range quoted for the series. 


AT a = temperature coefficient deviation shown on graphs at I, = I, 


ATC - DEVIATION IN TEMPERATURE COEFFICIENT - %/°C 


lz - BREAKDOWN CURRENT - mA 


TEMPERATURE COEFFICIENT 
VS OPERATING CURRENT 
(MCR 20XX SERIES) 


9 
1 ,~ OPERATING CURRENT - mA 


DYNAMIC IMPEDANCE VS 
BREAKDOWN CURRENT | 


14-McR-004 
0 


.0 
1.0 0 2. 50 100 


Z, - DYNAMIC IMPEDANCE - ohms 


PHOTOMICROGRAPH OF THE M-CR 


SILICON DIOXIDE METALIZATION 


‘ 9 


GOLD CROSS SECTION OF M-CR DIODE 


Ch SOUPS MAC ARP RECHEVAT AO HOR 3 aS SEMEN ETN EAE TAT ERS TCE I BS TERT Ee I RR OF TEE SRG TEE PTF GEESE REESE A POORER GA PRI ORR RBC AA SNC EI SBOE NE 
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in fabricating the circuit with discrete devices. 


Fairchild M-CR diodes are actually Monolithic Silicon Integrated Circuits composed 
of three elements; an NPN transistor, a zener diode, anda resistor. These ele- 
ments are a result of multiple diffusions into a Single n-type silicon wafer. The 


integrated circuit approach eliminates the interconnections that would be necessary 


CIRCUIT DIAGRAM 


14-MCR-006 


SPECIAL TRANSISTOR PRODUCTS NUMERICAL INDEX 


Type Page No. | Type Page No. | Type Page No. 


2N997 6-1 2N2974 6-16 2N4018 6-44 
— 2N998 6-2 FT2974 6-16 FT4018 6-48 
2N999 6-4 2N2975 6-20 2N4019 6-44 
FT1718A 6-6 FT2975 6-20 FT4019 6-48 
FT1718B 6-6 2N2976 6-24 2N4020 | 6-52 
FT1718C 6-6 2N2977 6-24 FT4020 6-56 
FT1718D 6-6 2N2978 6-16 2N4021 6-52 
FT1718 6-6 FT2978 6-16 FT4021 6-56 
2N2060 6-8 2N2979 6-20 2N4022 6-52 
2N2060A 6-8 FT2979 6-20 FT4022 6-56 
2N2060B 6-8 2N2980 6-28 2N4023 6-52 
2N2913 6-12 | 2N2981 6-28 FT4023 6-56 
2N2914 6-12 2N2982 6-28 2N4024 6-52 
2N2915 6-16 2N3423 6-32 FT4024 6-56 
2N2915A 6-16 2N3424 6-32 2N4025 6-52 
2N2916 6-20 2N3726 6-35 FT4025 6-56 
2N2916A 6-20 2N3727 6-35 2N4955 6-60 
2N2917 6-24 2N3728 6-39 2N4956 6-60 
2N2918 6-24 2N3729 6-39 2N5254 6-62 
2N2919 | 6-16 2N3838 6-42 2N5255 6-62 
2N2919A 6-16 FT3838 6-42 2N5256 6-62 
2N2920 6-20 2N4015 6-35 SP10800 6-66 
2N2920A 6-20 2N4016 6-35 SP10801 6-68 
2N2972 6-12 2N4017 6-44 SP10810 6-70 


2N2973 6-12 FT4017 6-48 SP10811 6-72 


NPN Type 


2N2060 


2N2060A 
2N2060B 


2N2223 
2N2223A 


-2N2915 


2N2915A 
2N2916 


2N2916A 


2N2917 
2N2918 © 


2N2919 ~ 


2N2919A 
2N2920 


2N2920A_ 
 2N2974 


FT2974 
2N2975 
FT2975 


-2N2976 


2N2977 


2N2978 


FT2978 
2N2479 
FT2979 
2N2980 
2N2981 
2N2982 
2N3423 
2N3424 
FE3424 
2N3728 
2N3729 
2N4956 
SP10801 


“Devices have been re-registered em use of either full-height dual TO - 5 (TO - 77) or low profile dual TO - 5 (TO - 78). 


Case Type 


TO - 77* 
TO - 77" 
TO - 77" 
TO - 77* 
TO - 77" 
TO - 77" 
TO - 77" 
TO - 77% 
TO - 77° 
TO - 77* 
10 - 77 
TO - 77* 
TO - 77% 
TO - 77% 
TO - 77* 
TO - 71 

TO - 71 

TO-71 


_ 70-71 


TO - 71 
10-71 


TO-71 


TO-71 
TO - 71: 
TO-71 
TO- 71 


— T0-71 


TO - 71 
TO - 77* 
TO - 77% 
TO - 89 
TO - 78 
TO - 78 


TO - 78** 


TO - 89 


**Epoxy dual TO - 5 (6 leaded TO 
**Devices also available in TO - 71 (TO - 18 Dual) and 10s 89 (Dual Flatpack). 
“HT = —55°C to +125°C. 


Z 


DIFFERENTIAL AMPLIFIER SELECTION GUIDE 


Equivalent 
Single 
*=** Device 


2N1893 
2N1893 | 


~ 2N1893 | 
—2N1711 


2N1711 
2N2484 
2N2484 
2N3117 
2N3117 
2N2484 
2N3117 
2N2484 
2N2484 
2N3117 
2N3117 
2N2484 
2N2484 
2N3117 
2N3117 
2N2484 
2N3117 
2N2484 
2N2484 
2N3117 
2N3117 
2N1893 
2N1893 
2N1893 
2N918 
2N918 
2N918 
2N2222 

(2N2222, 
2N2484 


Vero 


Volts min. 


60 
60 
60 
60 
60 
45 
45 
45 
45 
45 
45 
60 
60 
60 
60 
45 
45 
45 
45 
45 
45 
60 
60 
60 
60 
60 


60 | 


60 
15 
15. 
15 
30 
30 
29 
49 


Vze Match 
mV max. 


H.- Match 
Percent 


10 
10 
10 


20 
20 


45 
100 
100 


H.- @ Match 
_; max. 


90 
90 
90 
150 


AVee | —AVee, ' 


tEuV/°C max. 
10 
10 
es 
25 
25 
10 
5 
10 
5 
20 
*20 
10 
5 
10 
5 
10 
5 
10 
5 
20 
20 
10 
5 
10 
5 
10 
25 
15 
40 
20 
20 
20 
10 
20 
20 


Data 

Sheet 
Filed 
Under 


2N2060 
2N2060 
2N2060 


2N2915 
2N2915 
2N2916 
2N2916 
2N2917 
2N2917 
2N2915 
2N2915 
2N2916 


— 2N2916 


2N2915. 
2N2915 
2N2916 
2N2916 
2N2917 
2N2917 
2N2915 
2N2915 
2N2916 


2N2916 


2N2980 
2N2980 
2N2980 
2N3423 
2N3423 
2N3423 
2N3728 
2N3728 
2N4955 
SP10801 


_ DIFFERENTIAL AMPLIFIER SELECTION GUIDE 


Tn ee nn aacanemmmennnenpeeendeaeemmmseeeemensnuaemtaenaneseemenemmenemceeeananneneonemnateaaenenr cma oenenemneremeeruanuezenestabenenenneatrmmeetoraumedttabbessauaeenenerpuanendennennementanenmtamenmiamsnmeninimmenanned 


Data 
Equivalent Sheet 
Single LVar6 V,- Match H-. Match H-- @ Match — AVee/ AT Filed 
PNP Type Case Type *%%Device Volts min. mV max. Percent min. max. teuV/°C max. Under 
FT1718A TO - 78 2N3251 40 1.5 10 160 350 10 FT1718A 
FT1718B TO - 78 2N3250 40 1.5 10 70 250 10 FT1718A 
FT1718C TO - 78 2N3251, 40 3.0 10 160 350 20 FT1718A 
FT1718D TO - 78 2N3250 40 3.0 10 70 250 20 FT1718A 
2N3726 TO - 78 2N2907 45 5.0 10 120 — 20 2N3426 
2N3727 TO - 78 2N2907 45 2.5 10 120 — 10 2N3426 
2N4015 TO - 78 2N2907A 60 5.0 10 120 — 20 ~ 2N3426 
2N4016 TO - 78 2N2907A — 60 2.5 10 120 — 10 2N3426 
2N4020 TO - 78 2N3964 45 5.0 20 250 600 20 2N4020 
2N4021 TO - 78 2N3962 | 60 5.0 20 100 500 20 2N4020 
2N4022 TO - 78 2N3965 60 5.0 20 250 600 20 2N4020 
FT4022 TO - 71 2N3965 60 5.0 20 250 600 20 2N4020 
2N4023 TO - 78 2N3964 45 3.0 10 250 600 10 2N4020 
FT4023 TO - 71 2N3964 45 3.0 10 250 600 10 2N4020 © 
2N4024 TO - 78 2N3962 60 3.0 10 100 500 10 — 2N4020 
FT4024 TO-71 © 2N3962 60 3.0 10 . 100 500 10 2N4020 
2N4025 TO - 78 2N3965 60 3.0 10 250 600 — 10 2N4020 
FT4025 TO - 71 2N3965 60 3.0 10 250 600 10 2N4020 
2N5255 TO - 78** 2N4250 40 5.0 20 150 750 20 2N5254 
2N5256 TO - 78** 2N4250 40 3.0 10 150 750 10 2N5254 


SP10810 TO - 89 15 5.0 20 35 — 90 SP10810 


“Devices also available in TO - 71 (TO - 18 Dual) and TO - 89 (Dual Flatpack). 
**Epoxy package (6 leaded TO - 105). 
TETA == —55°C to +125°C. 


DIFFERENTIAL AMPLIFIER NUMERICAL INDEX 


Type Page No. Type 

FT1718A 6-6 2N2975 2N4015 

FT1718B 6-6 | FT2975 6-20 2N4016 6-35 
FT1718C 6-6 2N2976 - 6-24 2N4020 6-52 
FT1718D 6-6 2N2977 6-24 FT4020 : 6-56 
2N2060 6-8 2N2978 6-16 2N4021 6-52 
2N2060A 6-8 FT2978 6-16 FT4021 6-56 
2N2060B 6-8 . 2N2979 6-20 2N4022 6-52 
2N2915 6-16 FT2979 6-20 FT4022 | 6-56 
2N2915A 6-16 2N2980 6-28 2N4023, 6-52 
2N2916 6-20 2N2981 6-28 FT4023 | 6-56 
2N2916A | 6-20 2N2982 6-28 2N4024 6-52 
2N2917 6-24 ——-2N3423 6-32 FT4024 6-56 

— 2N2918 6-24 2N3424. 6-32 2N4025 — §-52 
2N2919 6-16 2N3726 6-35 FT4025 6-56 — 
2N2919A 6-16 | 2N3727 6-35 2N5255 | 6-62 
2N2920 6-20 2N3728 6-39 2N5256 - 6-62 
2N2920A 6-20 — 2N3729 6-39 SP10801 6-68 
2N2974 6-16 7 2N3838 «6-42 SP10810 

FT2974 6-16 


6-iii 


Device 
Type 


2N997 
2N998 
2N999 
2N2723 
2N2724 
2N2725 
2N2785 


2N4974 


2N4975 


Device 
~ Type 


FT1718E 


2N2913 
2N2914 
2N2972 
2N2973 
-2N4017 
FT4017 


2N4018 © 


FT4018 
2N4019 
FT4019 


SP10800 
SP10811 — 


Polarity 


_ NPN- 


Type 


2N997 


NPN 
NPN 
NPN 
NPN 
NPN 
NPN 
PNP 
PNP 


DARLINGTON AMPLIFIER TRANSISTORS SELECTION GUIDE 


Case 
Type 


TO 


—TO- 
TO - 
TO - 
TO - 
TO - 
TQ - 
TO - 
TO - 


-72 
72 
72 
72 
72 
72 
72 


12" 
12* 


BVG, 
Volts 


| (min) 


40 
60 
60 
60 
60 
45 
40 
30 
30 


hee 


lo = 100,A 


(min) 


1,000 

1,000 

2,000 
20,000 
10,000 


(max) 


hee 
I, = 1.0mA 
(min) (max) 
800 — 
600 — 
25,000 50,000 
15,000 30,000 


hee 
I, =10nA 
(min) (max) 
4,000 _ 
1,600 8,000 
4,000 i 
2,000 10,000 
7,000 50,000 
2,000 10,000 
1,200 = 
30,000 60,000 
15,000 30,000 


DARLINGTON AMPLIFIER TRANSISTOR NUMERICAL INDEX 


Page No. 


6-1 


Type 


2N999 


FE 
I, = 100mA 
(min) (max) 
7,000 70,000 
2,000 — 
7,000 70,000 
- 2,000 20,000 . 
25,000 50,000 
15,000 30,000 
Page No. 


DUAL TRANSISTORS SELECTION GUIDE — AMPLIFIER APPLICATIONS. 


Polarity 


PNP 
NPN 
NPN 
NPN 
NPN 
PNP 
PNP 
PNP 
PNP 
PNP 
PNP 
NPN 
PNP 


Case 
Type 


TO - 
TO - 
TO - 
TO - 
TO - 
T0 - 
TO - 
TO - 
TO - 
TO - 
TO - 
To- 
TO - 


*Devices also available in TO - 71 (TO - 


Equivalent 


Single 


_ *Device 


2N3250 
2N2483 
2N2484 
2N2483 
2N2484 
2N3963 
2N3963 
2N3962 
2N3962 
2N3964 


— 2N3964 
2N2484 


LV 
Volts 


(min) 


18 Dual) and TO - 89 (Dual Flatpack) _ 


hee @ Ic 
(min) (max) 
70 350 
60 240 
150 600 
60 240 
150 600 
100 350 
100 350 
100 500 
100 500 
250 500 
250 500 
60 600 
35 — 


0.01 
0.01 


f, 


MHz 
(min) 


4 


00 
60 


N.F. 
= 1kHz 


db (max) 


| PUN WBWWHWWEWED 


Data 
Sheet 
Filed 
Under 


FT1718A 
2N2913 
2N2913 


—2N2913 


2N2913 
2N4017 - 
2N4017 
2N4017 
2N4017 
2N4017 
2N4017 
SP10800 
SP10811 


DUAL TRANSISTORS SELECTION GUIDE — SWITCHING APPLICATIONS 


Single LVac6 Current Range f, t. tore 
Device *Case Device Volts mA MHz nsec nsec 
Type Polarity Type 2N No. (min) (min) (max) (min) (max) (max) 
2N3425 NPN TO -77 2N914 15 0.1 500 300 40 40 
SP8300 NPN TO - 77* 2N708 15 0.1 200 300 10 40 
SP8301 NPN TO - 77* 2N709 6 01 100 500 15 15 
SP8307 PNP TO - 77* 2N995 15 0.1 200 100 65* 125* 
SP8314 NPN TO - 77* 2N2369 10 0.1 300 400 12 18 
SP8868 PNP TO - 77* 2N2894 12 0.1 300 400 60 90 
*Devices also available in TO - 71 (TO - 18 Dual) and TO - 89 (Dual Flatpack) 
DUAL TRANSISTOR NUMERICAL INDEX 
Type Page No. Type Page No. Type Page No. 
FT1718E 6-6 2N4017 2N4019 6-44 
2N2913 6-12 FT4017 FT4019 6-48 
2N2914 6-12 2N4018 SP10800 6-66 
2N2972 6-12 FT4018 SP10811 6-72 
2N2973 6-12 


EPOXY DUAL TRANSISTORS (6 lead TO - 105) SELECTION GUIDE 


Equivalent LVEEo Va Match AVee; —AVee, 
Device Single Volts mV H__ Match H-- @ Match T, = —40°C to +85°C 

Type Polarity Device (min) (max) Percent (min) (max) uN/°C max 
| 2N4955 NPN 2N3565 25 - _ 100 = = 
2N4956 NFN 2N3565 25 5 20 100 — 20 
2N5254 PNP 2N4249 60 — — 50 750 we 
2N5255 PNP 2N4250: 40 5 20 150 750 20 
2N5256 PNP 2N4250 40 3 10 150. 750 10 

EPOXY DUAL TRANSISTOR NUMERICAL INDEX 
Type Page No. 


2N4955 
2N4956 


2N5254 


2N5256 
2N5255 , 


6-60 


2N997 


NPN HIGH GAIN COMPOUND AMPLIFIER 


DIFFUSED SILICON PLANAR* TRANSISTOR > 


GENERAL DESCRIPTION - The Fairchild 2N997 contains two NPN silicon PLANAR transistors connected as a 


compound amplifier. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 
Storage Temperature 


Maximum Power Dissipation 
_ Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 
at 25°C Free Air Temperature (Notes 2 and 3) 


Maximum Voltages and Currents 


VcRo Collector to Base Voltage 

VcEo Collector to Emitter Voltage (Note 4) 
VeBo Emitter to Base Voltage 

In Collector Current 

I, . Base Current 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Symbol Characteristic 
DEE DC Pulse Current Gain (Note 5) 
ber DC Pulse Current Gain (Note 5) 
hop DC Current Gain 
hyppl-55°C) DC Pulse Current Gain (Note 5) 
Vop(sat) Collector-Emitter Saturation Voltage (Note 5) 
Var Base-Emitter Voltage (Note 5) 
IcRo ~ Collector Cutoff Current 
Topo (150°C) Collector Cutoff Current 
TBO _ Emitter Cutoff Current 
BVapo Collector to Base Breakdown Voltage 
VoRo(sust) Collector to Emitter Sustaining Voltage (Note 5) 
BVERO Emitter to Base Breakdown Voltage 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired, 


' (2) These are steady state limits. 


Min. 


7, 000 
4, 000 
1, 000 
1, 000 


0.9 


75 
40 


7.0 


It is designed primarily for circuits requiring very high gain and high input impedance. 


-65°C to +300°C 


1.5 Watts 
0.5 Watt 
75 Volts 
40. Volts 
7.0 Volts 
300 mA 
50 mA 
Max Units 
70, 000 
1.6 Volts 
1.8 Volts 
10 nA 
10 yA 
10 nA 
Volts 
Volts 
Volts 


FOR IMPROVED PERFORMANCE 
SEE FAIRCHILD 2N999 


PHYSICAL DIMENSIONS 
in accordance with 
- JEDEC (TO-18) outline 


me [ft 


NOTES: All dimensions in inches 


Leads are gold-plated kovar 
Collector internally converted to case 
Package weight is 0.4 gram 


Test Conditions 


100 mA 
10 mA 
= 100 vA 


ul 
—_ 
S 
© 
3 
> 


= 100 mA 
= 100 mA 


if 
So 


0 
=100 uA 
30 mA 


AA af 


(pulsed) 


em! 
N 


0 


Vor = 10V 
Vor = 10V 
Vor= 10 V 
Vor = 10V 
I, = 1.0mA 
Vor = 10V 
Vos = 60V 
Vos = 60V 
Veep = 5.0V 
I, = 0 
Ty = 0 
I, = 100 uA. 


* Planar is a patented Fairchild process. 


The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 100°C/Watt (derating factor of 10 mW/°C); junction-to- 


ambient thermal resistance of 300°C/Watt (derating factor of 3.33 mW/°C). 


(4) Rating refers toa high~-current point where collector to emitter voltage is lowest. 


(5) Pulse Conditions: length = 300 usec; duty cycle = 2%. 
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A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


2N998 
NPN ULTRA HIGH GAIN COMPOUND AMPLIFIER 


DIFFUSED SILICON PLANAR* TRANSISTOR 


GENERAL DESCRIPTION - The 2N998 is a4 terminal device containing two high gain silicon Planar 


PHYSICAL DIMENSIONS 


in accordance with JEDEC (TO-18) outiine 


transistors connected as a Darlington compound amplifier in one hermetically sealed enclosure. 
This device is particularly useful in circuits requiring a very high gain, high input impedance and 


low noise unit. A fourth lead is provided making all terminals of both devices accessible. 


ABSOLUTE MAXIMUM RATINGS [ Note 1] 


Maximum Temperatures 


Storage Temperature -65°C to +300°C 


Operating Junction Temperature 


Lead Temperature (Soldering, No Time Limit) 


Maximum Power Dissipation 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 


(Power Bandwidth = 200 Hz) 


6-2 | 


+200°C Maximum 


+300°C Maximum 


= 


SEMICONDUCTOR 


Total Dissipation at 25°C Case Temperature [ Note 2 & 3] 1.8 Watts 
CONNECTION DIAGRAM 
at 100°C Case Temperature __[ Note 2 & 3] 1.0 Watt ae, 7 
at 25°C Ambient Temperature 0.5 Watt 

Maximum Voltages EMITTER COLLECTOR 

VcBo Collector to Base Voltage 100 Volts Tab 

Voro Collector to Emitter Voltage [ Note 4] 60 Volts oni iaplieasg 

VEBO Emitter to Base Voltage 15 Volts ee ee to core 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 
Symbol Characteristic Min. Max. Units Test Conditions 
FE Pulsed DC Current Gain [ Note 5] 1600 8000 Ta = 10mA Vor = 5.0 V 
hor Pulsed DC Current Gain [ Note 5] 2000 Ia = 100 mA Vor = 5.0 V 
Dor DC Current Gain 800 Ia = 1.0 mA Vor = 3.0V 
Vig (sat) Base Saturation Voltage 1.8 Volts In = 50 mA I, = 0.5mA 
Vog (sat) Collector Saturation Voltage 1.2 Volts In = 50 mA I, = 0.5 mA 
C Gh Output Capacitance 30 pF I = 0 Vop = 10V 
Cor Emitter Transition Capaetence 50 pF To = 0 VieB = 0.5 V 
ToRo Collector Cutoff Current 10 myuA | In = 0 Vos = 90V 
IcBo (150°C) Collector Cutoff Current 15 uA I,= 0 Vop= 90V 
Te BO Emitter Cutoff Current 10 muA To = 0 Veep = 10V 
BVaRo Collector to Base Breakdown Voltage 100 Volts Iq = 100 nA I, = 0 
Vcro Collector to Emitter Sustaining Voltage [ Note 4] 60 Volts In = 30 mA I, = 0 
_ (Pulsed) 
BVERO Emitter to Base Breakdown Voltage 15 Volts Io = 0 In. = 100 vA 
NF Noise Figure [ Note 6] 6.0 dB I, = 0.1 mA Voz 7 10V 
f = 1.0 kHz R = 5.0 Kohms 


* Planar is a patented Fairchild process. 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200°C and junction- -to-case thermal resistance be 97. 2°C/Watt (derating factor of 10.3 pala 
— (4) Rating. refers to a high current point where collector - to-emitter voltage is lowest. , ° 
(5) Pulse Conditions: length = 300 usec; duty cycle = = 1%. 
. (6) Measured with a constant - current supply of 20 pA comected to the emitter of the input transistor. 


SMALL SIGNAL ANALYSIS 


| The common emitter hybrid parameters of the compound amplifier may be determined by analysis of the equivalent circuit shown below. 


~ V3) 


hre, (Ve 
+ 


eae _w , . _™ ee 28 
By definition: | hi, = Uh, hoa = veh he V; ; he, = T; 


(1 - hie.) (1 + Dee,? h. 


The exact expressions can be shown to be h, = h, + a 
1e 1€; 
hh, +1 
oe; ie€2 
ie seh : be.” are Dey (1 + he e,) 
ro EE hi he aed 
oe; 1€2 
1+ Deg 1 - h 
oe Mii Jie tal. 
/ = O€2 hh, +1 
oe; ie2 
(ho ho +h. )(1-h__ ) 
h =h F ie2 0€; re re2 
Pee of Cone h oh, +1 
oe; 1€9 


Where the subscripts 1 and 2 refer to the input and output transistors, respectively. 


By considering typical values of the h parameters of the individual transistors we can make the following statements: 


Ve ts) | h << 1 
oe, ie» re) 
h h, <<h h << 1 
oe, ie€2 feo reg 


The above equations suggest these approximate formulas for the h parameters: 
_ = hz . +h, h, | : h +h. h 
ie ie, i€y fe, ie» re re; rez ie2 oe 


oe . oe; Gey * “tes "oe, fe. fe, fe.” De Mes - 


COMMON EMITTER PARAMETERS MEASURED AT f= 1 kHz, I,=1mA, Vog=5V 


Characteristic Typical Value 
Input resistance, output shorted _ 40 k ohms 


Output conductance, input open 130 umhos 


Reverse open-circuit voltage eee 4x 107? 


- factor 


Forward short- circuit current amplification 1200 
_ factor 


2N999 


NPN HIGH GAIN COMPOUND AMPLIFIER 


GENERAL DESCRIPTION - The Fairchild 2N999 is a four terminal device containing two high-gain 


silicon PLANAR transistors connectedas a compound amplifier in one hermetically sealed enclosure. 


This device is particularly useful in circuits requiring very high gain and high input impedance. 


ABSOLUTE MAXIMUM RATINGS AS A COMPOUND AMPLIFIER (Note 1) 


Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 
at 100°C Case Temperature (Notes 2 and 3) 
at 25°C Ambient Temperature (Notes 2 and 3) 
Maximum Voltages and Current 


Vopo Collector to Base Voltage 

CEO Collector to Emitter Voltage (Note 4) 
VERO Emitter to Base Voltage 
To Collector Current 


-65°C to +300°C 
200°C Maximum 


1.8 Watts 
1.0 Watt 
0.5 Watt 


60 Volts" 


60 Volts 


15 Volts 


900 mA 


- DIFFUSED SILICON PLANAR* TRANSISTOR 


PHYSICAL DIMENSIONS 


in accordance with JEDEC (TO-18) outline 


‘ 
COLLECTOR 
LEAD No 3 


EMITTER-BASE 
LEAD No 4 


CONNECTION DIAGRAM 
BASE 


EMITTER COLLECTOR 


Tab 
EMITTER-BASE 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 
Package weight is 0.47 gram 


ELECTRICAL CHARACTERISTICS AS A COMPOUND AMPLIFIER (25°C Free air temperature unless otherwise noted) 


Symbol | Characteristic 
her Total DC Pulse Current Gain (Note 5) 
hop Total DC Pulse Current Gain (Note 5) 
hor Total DC Current Gain 
hor (-55°C) Total DC Pulse Current Gain (Note 5) 
Vo E (sat) Collector Saturation Voltage 
Ver (sat) Base Saturation Voltage 
© KG Output Capacitance 
Corr Emitter Transition Capacitance 
ToRo Collector Cutoff Current 
| lapo (150 Cc) Collector Cutoff Current 
TBO Emitter Cutoff Current 
BVano Collector to Base Breakdown Voltage 


Vor O (sust) Collector to Emitter Sustaining Voltage 
(Notes 4 and 5) 


BV | Emitter to Base Breakdown Voltage 


Min. 
7,000 
4, 000 
1,000 


- 1,000 


60 
60 


15 


Max. 


70,000 


1.6 

1.8 
20 
10 
10 
10. 
10 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 


6-4 


Units 


Volts 
Volts 
pF 
pF 
nA 
LA 
nA 
Volts 
Volts 


Volts 


H-AIRCrRIIL 


SEMICONDUCTOR 


Test Conditions 


Io = 100 mA Vor = 10V 
In = 10 mA VoRr= 10 V 
Io =100 uA Vor= 10 V 
In = 100 mA Vor = 10V 
Io = 100 mA I, =1.0 mA 
In = 100 mA I, =1.0 mA 
I = 0 Vop = 10 V 
Io = 0 Veep =0.5 V 
I. = 0 Vop = 60 V 
I. = 0 Vop = 60 V 
In = 0 Veep = 10 V 
In = 100 uA I = 0 

c hear B _e 

Ta = 0 In =100yuA 


* Planar is a patented Fairchild process. 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


NOTES: | 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 97.2°C/Watt (dera- 
ting factor of 10.3 mW/°C); junction-to- -ambient thermal resistance of 350°C /Watt (derating factor of 2.86 mW/°C). 
(4) Rating refers to a high- ~current point where collector-to-emitter voltage is lowest. Sy ae | 


(5) Pulse Conditions: length = 300 psec; duty cycle = 1%. 
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FT1718A THROUGH FT1718E 
PNP HIGH-GAIN, LOW-NOISE DIFFERENTIAL AMPLIFIERS 


DIFFUSED SILICON PLANAR* Il EPITAXIAL TRANSISTCRS 


e TIGHT BETA MATCH .......... 10% (MAX) AT 100 A TO 1.0 mA 


e LOW Vie DIFFERENTIAL CHANGE . . . 10 u¥/°C (MAX) AT 100 uA TO 1.0 mA 
e LOW Vs: DIFFERENTIAL........ 1.5 mV (MAX) AT 100 uA 

© HIGH: BETA. ise aes aoe ee ees 160-350 AT 100 yA 

© \AIGH fe ica aw eee 450 MHz (MIN) AT 10 mA 

e LOW NOISE FIGURE.......... 6.0 dB (MAX) AT 100 MHz 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (soldering, 60 second time limit) 


Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 
at 25°C Ambient Temperature 


Maximum Voltages and Current for Each Transistor 


Vso Collector to Base Voltage 

Veto Collector to Emitter Voltage (Note 4) 
ViBo Emitter to Base Voltage 

lc Collector Current 


—65°C to +200°C 


One Side 
0.635 Watt 
0.33 Watt 


FT1718A 
through 
FT1718D 
— 40 Volts 
—40 Volts 
—5.0 Volts 
100 mA 


MATCHING CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTICS 


hee, 


hres DC Current Gain Ratio (Note 5) 
hee DC Current Gain Ratio Change (Note 5) 
Hre2 (—55°C < +125°C) 


Vee: - Veez| Base to Emitter Voltage Differential 
Vee: - Vee2| Base to Emitter Voltage Differential 


|A(Vse: - Vse2)| Base to Emitter Voltage Differential Change 
(—55°C to +25°C) 

|A(Vse. - Vee2)| ‘Base to Emitter Voltage Differential Change 
(+25°C to +125°C) 


FT1718A 
FT1718B 


MIN. TYP. MAX. 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted.) 


SYMBOL CHARACTERISTICS 


Hee DC Current Gain 
hee DC Current Gain 160 200 
Nee DC Current Gain 160 225 


hee DC Pulse Current Gain (Note 6) 160 225 
hee(—55°C) DC Current Gain 70 ~=100 
Hee High Frequency Current Gain (f=100 MHz) 25 3.2 
hie High Frequency Current Gain ((=100 MHz) 4.5 6.0 


/ 
/ 
/ 


FTI718A 
FT1718C 
TYP. 


MAX. | MIN. 


350 


FT1718B 
FT1718D 
TYP. 


-+200°C 
+300°C 


Both Sides 
1.1 Watts 
0.432 Watt 


FT1718E 


— 20 Volts 

— 20 Volts 

—5.0 Volts 
100 mA 


FT1718C 
FT1718D 
MIN. TYP. MAX. 
09 095 1.0 
085 0.93 1.0 

18 3.0 
2.0 3.5 
10 16 
15 20 

FT1718E 

MAX. | MIN. TYP. 
50 

125 

150 

150 

60 

2.5 
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PHYSICAL DIMENSIONS 


fpr on ee eae 
.335 eh ee eae Ss 
"305 DIA. “7 | 


NOTES: AH dimensions in inches 
Leads are gold-plated kovar 
Package weight ts 1.08 grarns 


UNITS TEST CONDITIONS | 


mV 
mV 


mV 


mV 


MAX. UNITS TEST CONDITIONS 


I, = 100 vATO 1.0 mA 

Veg = —9.0V 

Ic = 100 wAto 1.0 mA 

Vee = —5.0V | 
Ic = 100 WA Voe = —5.0V 


Ic = 100 vAto 1.0 mA 
Vee = —5.0V 
Ic = 100 vA to 1.0 mA 
Vee = —5.0V 
Ic = 100 vA to 1.0 mA 
Vee = —5.0V 


Pena emer eli amareardo nea ee) 


lc=10yA Vee=—5.0V 
330 lc = 100 HA Vee=—5.0V | 
lc=10mA Vee= —5.0V 
Ilc=10mA Veoe= —5.0V 
lc=10mA Vee= —5.0V 


lc=10mA Vee=—20V 
ic = 10 mA Vee = 20 V 


*Planar is a patented Fairchild process. 


EAIRCFEHI 


SEMICONDUC., 


rt 


os 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted.) - 


FT1718A FT1718B 
| | = - __ -FFI718C FT1718D FT1718E . 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. |MIN. TYP. MAX. |MIN. TYP. MAX. UNITS TEST CONDITIONS 
Vee (sat) Collector Saturation Voltage —0.07 —0.13 —0.07 —0.13 —0.07 —0.13 Volts Ic=10mA Iz=—0.1 mA 
Vee (sat) Pulsed Collector Saturation Voltage —Q.1 —0.14 —0.1 —0.14  —0.1 —0.14 Volts Ic =10mA Il;=1.0 mA 
(Note 6) 
Vee(sat) Pulsed Collector Saturation Voltage —0.2 —0.3 —0.2 —0.3. —0.2 —0.3 Volts Ic=50mA_ Is=5.0mA 
(Note 6) , oo 
Vee (sat) Base Saturation Voltage —0.65 —0.75 —0.65 —0.75 —0.65 —0.75 Volts Ic=10mA Il,=0.1 mA 
Vee (sat) Pulsed Base Saturation Voltage (Note 6) —0.7 —0.77 —0.9 |—0.7 —0.77 —0.9 |—0.7 —0.77 —0.9 Volts Ic=10mA Ils=1.0mA 
Vee(sat) Pulsed Base Saturation Voltage (Note 6) —0.88 —1.1 —0.88 —1.1 —0.88 —1.1 Volts Ic=50mA_ Is=5.0mA 
Ices Collector Reverse Current 0.3 15 0.3 15 3 nA Voce = —30V Vee = 0 
Ices(-+-125°C) Collector Reverse Current | 0.04 15. 0.04 15 uA Vce == —30V Vee = 0 
Ices Collector Reverse Current 0.2 15 nA Voce = —15V Vee = 0 
Ices(-+125°C) Collector Reverse Current 0.03 15 wA Vce= —15V Vee = 0 
Veeo {sus} Collector to Emitter Sustaining Voltage —40 —20 Volts Ic=10mA [=0 
(Notes 2 and 6) 
BVcso Collector to Base Breakdown Voltage —A40 —20 Volts Ic=10yvA I:=0 
BV ces Collector to Emitter Breakdown Voltage —40 —20 Volts Ic=10uA Ve=0 
BVeso Emitter to Base Breakdown Voltage —5.0 —5.0 Volts Ic=0 le= 10 uA 
Cob Collector to Base Capacitance 22 35 2.2 3.5. pF le = 0 Vos = —10V 
Ceb Emitter to Base Capacitance 40 5.5 40 5.5 pF lc = 0 Veg = —0.5V 
NF | Noise Figure (f = 100 MHz) 3.5 6.0 3.5 6.0 dB Ic=10mA Vee= —5.0V 
Ib Cc Collector Base Time Constant 20 40 20 40 ps lo=10mMA Vee=—20V 
| (f = 80 MHz) 
NOTES: 


' (1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. . 

(3) These ratings give a maximum junction temperature of 200°C and junction to ambient thermal resistance of 530°C/Watt (derating factor of 1.89 mW/°C) for one side; 405°C/ | 
Watt (derating factor of 2.47 mW/°C) for both sides. Junction to case thermal resistance of 275°C/Watt (derating factor of 3.62 mW/°C) for one side; 160°C/Watt (derating 
factor of 6.29 mW/°C) for both sides. 

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. - 

(5) Lowest of two h,, readings is taken as h,,, for purposes of this ratio. 

(6) Pulse Conditions: length = 300 us; duty cycle —1%. 


TYPICAL ELECTRICAL CHARACTERISTICS 
_  (FT1718A THROUGH FT1718D) 


INPUT AND OUTPUT NOISE FIGURE VERSUS 
CONTOURS OF CONSTANT CAPACITANCE VERSUS . SOURCE RESISTANCE AND NOISE FIGURE 
BANDWIDTH PRODUCT (f,) REVERSE BIAS VOLTAGE COLLECTOR CURRENT VERSUS FREQUENCY 
~-30 . y . 10k . 
TNT eZ Ty PNOTING 
\ q IN. ™ 
CNR SAS 


-10 


‘ 


A NTN be 7 
A A 
Ve SRL 


¥ 
ee ail 


CAPACITANCE-pF 


Vcg - COLLECTOR —EMITTER VOLTAGE -VOLTS 
Rg- SOURCE RESISTANCE-OHMS 
NF=NOISE FIGURE- 4B 


~0.1 10 
1.0 100 -0.01 : ; 10°4 103 10°72 1071) 10 10 102 103 
I¢-COLLECTOR CURRENT-mA REVERSE BIAS VOLTAGE-VOLTS I¢- COLLECTOR CURRENT—mA f-FREQUENCY~MHz 
- COLLECTOR-BASE : COLLECTOR-BASE REVERSE 
REVERSE CURRENT CURRENT VERSUS DC PULSE CURRENT GAIN COLLECTOR CHARACTERISTICS 
_ VERSUS TEMPERATURE | REVERSE BIAS VOLTAGE VERSUS COLLECTOR CURRENT ACTIVE REGION 


1000 

gE ieee ov) Voe=sov_| {| 

< is BS es ee Sl Peale eat, « | ai) 

5 eS can SP ei ae LS (a a ag , « 
ipo fee lee), ae Ae é 
ee Coreeorere ce § Lat 
2 Pe : 
@ Ctr eee § : 
See ae 3 
S Se ma ea el 7s gre an Se Ee GS = iw 
See a, a ed : 
Sje7aneeeeeeeen : 
0 5 be ee aes CES el ST 

o oe EEE ES HE Cees a He ee a 3 

scare Ce ae PH De a 


25 50 75 100 125 150 175 0.01 0.1 1.0 10 100 0 ~20 ~40 -60 . ~80 -100 
Ty ~AMBIENT TEMPERATURE -°C VceE- COLLECTOR-EMITTER VOLTAGE -VOLTS I¢ -COLLECTOR CURRENT-mA VcE-COLLECTOR-EMITTER VOLTAGE-VOLTS 
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2N2060 + 2N2060A * 2N2060B° 
NPN DIFFERENTIAL AMPLIFIERS 


DIFFUSED SILICON PLANAR TRANSISTORS 


e TIGHT Vs: MATCHING —- 1.5 mV MAX. @ 100 ,A to 1.0 mA 
e hee MATCH -- 10% MAX. @ 100 yA to 1.0 mA 

hee MATCH -- TEMPERATURE GUARANTEE -- 15% MAX. @ 100 ,A to 1.0 mA, — 55°C to + 125°C PHYSICAL DIMENSIONS 
e TIGHT Ver TRACKING --5 ,V/°C MAX. @ 100 A, — 55°C to + 125°C 3p 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature 
Operating Junction Temperature 


—65°C to +200°C 
+200°C Maximum 


6 LEADS 
o17 Ot on. 0 


Lead Temperature (Soldering, No Time Limit) + 300°C Maximum ca 
Maximum Power Dissipation One Side Both Sides 
Total Dissipation at 25°C Case Temperature 1.5 Watts 3.0 Watts 
[Notes 2 and 3] 
at 100°C Case Temperature 0.86 Watt 1.7 Watts 
[Notes 4 and 3] CONNECTION DIAGRAM 
at 25°C Ambient Temperature 0.5 Watt 0.6 Watt EMITTER 
[Notes 2 and 3] ae ~~ 
Maximum Voltages and Current for Each Transistor | a(S) a 
Voso Collector to Base Voltage 100 Volts aaneas 
Veer Collector to Emitter Voltage (Note 4) 80 Volts oe 
Veto Collector to Emitter Voltage (Note 4) : 60 Volts wea 132 eo ‘a 
Veso Emitter to Base Voltage 7.0 Volts 
le Collector Current ~ 500 mA 
Ver ez Collector, to Collector, Voltage + 200 Volts 


MATCHING CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N2060 2N2060A 2N2060B 


MIN. MAX. MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 


SYMBOL CHARACTERISTIC 
Dees 


F DC Current Gain Ratio (Note 5) 
FE2 


Dee DC Current Gain Ratio (Note 5) 

hee? (T, = —55°C to + 125°C) 

[Vee: - Veeck Base-Emitter Voltage Differential 

[Vse1 - Vee! Base-Emitter Voltage Differential 

|Voe - Veco] Base-Emitter Voltage Differential 

[A (Voc - Voes)| Sse Voltage Differential Change 

= 25°C to + 125°C) 
Bagi. Emitter Voltage ropecenual Change 
(T, = —55°C to +25°C) 

NF Narrow Band Noise nie (Each Transistor) 
(f = 1.0 kHz) 

NF Broad Band Noise Figure (Each Transistor) 
(Note 7) 7 


[A (Voc: - Voe2)| 
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Ic = 100 yA to 1.0mA Vc: =5.0V 


lc = 100 pAto 1.0 mA Vee =5.0V 


lc = 100 yA Vee =5.0V 
lc = 1.0mA Vee =5.0V 
Ic = 100 pAto 1.0 mA Vee =5.0V 
Ic = 100 bA Vee =5.0V 


Ic = 100 yA Voce =5.0V 


lc = 300 pA Vee =10V 

P.B.W.= 200 Hz Re = 5100 

lc = 300 pA Vor =10V 
BROADBAND = Rg = 1.0k 


RCHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


| ELECTRICAL elcsieshb back FOR EACH Lettie ths (25°C Free ad Femperature: unless otherwise noted) — 


SYMBOL 


Nee 
hee 
hee 
Hee 


~ Vaetsat) 


Vee(sat) 
lcso 


esol 150°C) 
BV cso. 
Voer(sust) 


~— Veeolsust) 
BVeso 
lee 

hte 


Cobo 


' Cibo 


SYMBOL 


CHARACTERISTICS RELATIVE TO VALUE AT 1,=10 mA 


=OmA 


CHARACTERISTICS RELATIVE TO VALUE AT I¢ 


“Qi 02 05 { 2 5 10 20 


i 


PW 
ACT) 


CHARACTERISTIC 


DC Pulse Current Gain (Note 6). 
DC Current Gain 

DC Current Gain 

DC Current Gain | 


Pulsed Base Saturation Voltage (Note 6) 
Pulsed Collector Saturation Voltage (Note 6) 


Collector Cutoff Current — 
Collector Cutoff Current 


- Collector to Base Breakdown Voltage 
Collector to Emitter Sustaining Voltage 


(Notes 4 and 6) 


Collector to Emitter Sustaining Voltage 


(Notes 4 and 
Emitter Breakdown Voltage 
Emitter Cutoff Current. — 


High Freqency Current Gain 
(f = 20 MHz) 


Open-Circuit Output Capacitance 


——- Open-Circuit Input Capacitance __ 


| SMALL SIGNAL CHARACTERISTICS FOR EACH TRANSISTOR (f = 1 kHz) 


CHARACTERISTIC 


Small Signal Current Gain 
Input Resistance 

Output Conductance 
Input Resistance 

Voltage Feedback Ratio 


TYPICAL COMMON BASE CHARACTERISTICS — 


ie Gil 


ATT TANT 
Mile AMIR LAL 7 
Se On Fk GA A Se 


Es 
= 
a 
N 
= 
i 
is 


Veg= 5 Volts 
Ta = 25°C 
1 02 0.5 


TYPICAL COMMON EMITTER CHARACTERISTICS 
ed ae 


oo 
a 


many 
maw an 
ane 


CHARACTERISTICS RELATIVE TO VALUE AT Vce=5.0 VOLTS 


Te ~ COLLECTOR CURRENT - ma 


CHARACTERISTICS RELATIVE TO VALUE AT Veg = 5.0 VOLTS 


all 


Coo 


Fa 


2N2060 . 
MAX. MIN, 


2.0 


15 
85 


2N2060 
MAX. 


(RERRNS 


Vea 7 COLLECTOR VOLTAGE = 


{| 


‘ 7 an 


69 


a 


‘ane 
The 


Veg ~ COLLECTOR VOLTAGE ~ VOLTS 


see 
ce 


av, 


-2N2060A 
‘MAX. 


2.0 


15 
85 


MAX. 


TAT 
EGR REEEE 
Ree CR RR ED 


| 


2N2060B 
MIN. MAX. 
50 150 
40 120 
30 90 
25 75 
0.9 
0.6 
2.0 
10 
100 
80 
60 
70 
2.0 
3.0 8.0 
15 
85 
2N2060B 
MIN. MAX. 
50 150 
10 4.0 
40 16 
20 30 
10 


CHARACTERISTICS RELATIVE TO VALUE AT T = 25°C 


= 25°C 


CHARACTERISTICS RELATIVE TO VALUE AT T 


TEST CONDITIONS 7 


a 10 mA 
le = 1.0 mA 


le = 100 mA 
(pulsed). 
| le = 30mA 


- (pulsed) 
lc=0 > 
lk=0 
le = 90 mA 


Vee = 5.0V 
Vee = 5.0 V 
Vee = 5.0 V 
Vee = 5.0 V 
Ip = 5.0mA © 
ols = 5.0 mA 
Ves = 80V 
Ves = 80V- 
l=0. 
Re < 100 
b= 0 
le = 100 pA 
Ves = 5.0V 
Vee = 10V 
Vee = 10V 
Ves = 0.5V 


TEST CONDITIONS 


lc = 1.0mA 
lc = 1.0mA 
lc = 1.0mA 
lc = 1.0mA 
lc = 1.0mA 


; ~ JUNCTION TEMPERATURE - “ 


~ JUNCTION TEMPERATURE — ° 


Vee = 5.0V 
Vee = 5.0 V 
Vee = 5.0 V 
Vos = 5.0V 
Vee = 5.0 V 


aan i 
TOE 
Fete 


Te — COLLECTOR CURRENT — mA 
TET 


05 


TYPICAL ELECTRICAL CHARACTERISTICS 


HIGH VOLTAGE 
COLLECTOR rise 


rout 


‘ 


He 
Eg 
| | 
EA 
Ss 
= 
El 


Tat LV 


100 


- COLLECTOR CURRENT - mA 


PV NAVARA 


0 20 40 60 80 100 
Vcg - COLLECTOR VOLTAGE - VOLTS 


DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


ee 


SHIR 
Pt oe 


[=] 

- 

<a 

[+ 4 

a 

[ ¥) 

/ 

nn 

z 

«a 

= ie 

120 
ig 

S ee 
ae itl 
ly 

e 

ae 

> 

vo 

a 

fs <4 

<« 

Zz 

a 

oS 

eo 

ivy) 

is 

= 


160 


80 


Cor tt 
ee a 


I, — COLLECTOR CURRENT - mA 


ate 


= oO 


DC PULSE CURRENT GAIN 
VERSUS TEMPERATURE 


resiome | | | fT | | | 
veins oe CO 
eee e eee 

Pe 


hee — FORWARD CURRENT TRANSFER RATIO 


-100 -50 0 50 100 150 
Tj — JUNCTION TEMPERATURE - °C 


COLLECTOR CUTOFF CURRENT 
VERSUS TEMPERATURE 


N 
LTT TN TAT 
LUE HINT 

& 


Tego — COLLECTOR CUT-OFF CURRENT - WA 


Tj ~ JUNCTION TEMPERATURE - °C 


* Single family characteristics on Transistor Curve Tracer 


Vee COLLECTOR VOLTAGE -VOLTS 


25 
20 


emi 


~ 


eR AL 
Hh 


CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f;) 


LT PA AN TI 


LY 


PN ea 
ii PACH 


eee 
tll 


100 200 
Ie - COLLECTOR CURRENT —- ma 


CONTOURS OF NARROW 
BAND NOISE FIGURE 


1 NANA 
\ INNS 


OE ee A, ee 


Rs — SOURCE RESISTANCE — OHMS 


10 20 50 100 200 500 1000 
Ig — COLLECTOR CURRENT — wA 
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CAPACITANCE - pF 


CAPACITANCE - pF 


- EMITTER BASE ON VOLTAGE - mv 


VBE con) 


fph ALPHA CUTOFF FREQUENCY - MHz 


OUTPUT CAPACITANCE 
VERSUS REVERSE BIAS VOLTAGE 
30 


REVERSE BIAS VOLTAGE - VOLTS 


EMITTER TRANSITION 
CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


0 
0.1. 0.2 


0.5 1.0 2. 


0 


REVERSE BIAS VOLTAGE - VOLTS 


5.0 


EMITTER-BASE ON VOLTAGE 
VERSUS COLLECTOR CURRENT 


800 


600 


ee 
are 


05 0. 05 10 50 10 


vee = svors] | TT | EU) 

Hartt 
acme 

Ree ewe 

+. 


Ie - COLLECTOR CURRENT - mA 


ALPHA CUTOFF FREQUENCY 
VERSUS COLLECTOR CURRENT 


LINE TT 

et 
\ 

Pt IN TUT 


ed Es GS a) RS OG A) 


NOTES: 


(1) These ratings are limiting Gahuee above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 


(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 117°C/watt (derating factor of 8.6 mW/°C) 6p one side; 58. 3°C/watt (derating fac- 


oe ide .2 mW/°C) for both sides. Junction to ambient thermal resistance of 350°C/watt meus factor of 2.86 mW/°C) for one side; 292°C/watt (derating factor of 3.43 mW/°C) for 
oth sides. 


(4) Rating refers to a high-current point where collector to emitter voltage is lowest. 
(5) Lowest of the two h,,. readings is taken as h,,, for purposes of this ratio. 
(6) Pulse Conditions: length = 300 us; duty cycle — 1%. 


(7) The amplifier used for this measurement has a power bandwidth of 15.7 kHz and a response which rolls off 6 dB per octave where the 3 dB points are approximately at 25 Hz and 10 kHz. 


_ 2N2913 + 2N2914 * 2N2972 + 2N2973 
NPN LOW LEVEL, LOW NOISE DIFFERENTIAL AMPLIFIERS © 


DIFFUSED SILICON PLANAR* TRANSISTORS 


These six-terminal devices each contain two isolated high-gain, low-noise NPN double-diffused | PHYSICAL DIMENSIONS 
silicon PLANAR transistors in one hermetically sealed enclosure. They are designed for use in 
high performance amplifier and differential amplifier circuits requiring high-gain and low-noise at 
low current levels. The 2N2913 is an exact counterpart to the 2N2972 as is the 2N2914 to the 
2N2973, only differences are packages and power ratings. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures ae 
Storage Temperature —65°C to +200°C 


005 


oom 0 Oe 


Operating Junction Temperature 200°C Maximum 
Lead Temperature (Soldering, 60 sec Time Limit) 300°C Maximum 


2N2913 2N2913 2N2972 2N2972 
Maximum Power Dissipation 2N2914 2N2914 2N2973 2N2973 
One Side Both Sides One Side Both Sides 

Total Dissipation at 25°C Case 


Temperattre [Notes 2 & 3] 0.75 Watt 1.5 Watts 0.5 Watt 0.75 Watt CONNECTION DIAGRAM 
Total Dissipation at 100°C Case = ee 
Temperature [Notes 2 & 3] 0.43 Watt 0.86 Watt 0.29 Watt 0.43 Watt seta > aoe 
Total Dissipation at 25°C Ambient | ue 
Temperature [Notes 2 & 3] 0.3 Watt 0.6Watt 0.25 Watt 0.30 Watt ie 
| | Soir ees 
Maximum Voltages and Current for Each Transistor | peat 
Vso Collector to Base Voltage 45 Volts 
Veto Collector to Emitter Voltage [Note 4] 45 Volts eae bean 
Veso Emitter to Base Voltage 6.0 Volts PHYSICAL DIMENSIONS 
lc Collector Current 30 mA 


230 nia 
209 DIA. 


MATCHING CHARACTERISTICS 2N2913 2N2914 


(25°C free air temperature | 
unless otherwise noted) 2N2972 2N2973 \ 


Symbol Characteristics Min. Max. Min. Max. Units Test Conditions 
.500 MIN. 


Are DC Current Gain 60 240 150 600 le = 104A Ve =5.0V 
Vce (sat) Collector Saturation Voltage 0.35 0.35 Volts lc=1.0mA hk =0O.1 mA 
Ic8o Collector Cutoff Current 10 10 nA k=O Vee = 45 V 


6 LEADS itil 
.019 
016 DIA. 


Collector 
Base 
Emitter 


— 


cso (150°C) Collector Cutoff Current 10 10 LA ll =O Vee = 45 V 


Vceto (sust) Collector to Emitter Sustain- 45 Volts Ic =10mA’ 1 =O 
ing Voltage [Notes 4 and 5] (pulsed) 


NF Narrow Band Noise Figure [Note 6] 4.0 3.0 dB t-=104A Va = 5.0 V 
NF Wide Band Noise Figure [Note 7] 4.0 3.0 dB te=10HA Ve =5.0V 


Emitter 
Base 
Collector 


*Planar is a patented Fairchild process. 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any semiconductor device may be CONNECTION DIAGRAM 
impaired. Lead No. 3 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low Lead No. 2 
duty cycle operations. Sosa ert taeanice 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-ambient thermal resistance ay ; 
of 584°C/watt (derating factor of 1.71 mW/°C) for one side; 292°C/watt (derating factor of 3.42 mW/°C) Lead No. 6 
for both sides for the 2N2913 and 2N2914. For the 2N2972 and 2N2973 junction-to-ambient thermal Lead No. 7 
resistance of 700°C/watt (derating factor of 1.43 mW/°C) for one side; 584°C/watt (derating factor of Sea VIEW 


1.71 mW/°C) for both sides. 
(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. 


(5) Pulse Conditions: length = 300 ywsec; duty cycle =1%. 


NOTES: All dimenstons in inches 
Leads are gold-plated kovar 
Package weight 1s 0.62 gram 


2N2972 2N2973 


SEMICONDUCTOR 
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| SYM BOL CHARACTERISTIC 


ihe ~~ DC Current Gain 
hee DC Current Gain 
‘Whee (—55°C) DC Current Gain 
Vee (On) 


Cor. Output Capacitance 


Emitter-Base On Voltage 
Icto | Collector Cutoff Current 
leso Emitter Cutoff Current 


| ~ FAIRCHILD TRANSISTORS 2N2913 e 2N2914 ©2N2972 e 2N2973 
ELECTRICAL CHARACTERISTICS (25° C free air pail belo unless one noted) 


: High Frequency Current Gain (f = 20 MHz) | 


Input Resistance (f = 1 kHz) 


Output Conductance (f = 1 kHz) 
Collector to Base Breakdown Voltage 
Emitter to Base Breakdown Voltage 


UNITS 


lc = 1.0mA 
Ic = 100 uA 
Ic = 104A 
lc = 0.1 mA 
nA b=O0O- 
nA te =O 
pF IE =O 
Ic = 0.5 mA 
lc = 1.0MA 
le = 1.0 mA 
? = 10 LA 
lke = 10uA 


Ohms 
xzmhos 
Volts . 
Volts 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS 


4 
| { 


XN 
N 


ana 
ie. 


Ic - COLLECTOR CURRENT - mA. 


R 


1 


Veg ~ COLLECTOR VOLTAGE ~ VOLTS 


PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


noes vheaf ake Las eet 
Wt iT PA 
CCA 
Pees eee 
ST Ae 
Saves 
BE) eee 
Pie Aaeiewie 
RP 2ele ee ais 
aA eee eee 
TSS ele Ue I 


hee ~ FORWARD CURRENT TRANSFER RATIO 


Io ~* COLLECTOR CURRENT - mA 


aa 
chpaie 


Yee COLLECTOR VOLTAGE - VOLTS 


LT Sr | 
0.001 0.01 0.1 1 10 


COLLECTOR CHARACTERISTICS 


alin SaaS 
\ NC a 
\\ 


Ic - COLLECTOR CURRENT - mA 


Be 


| 


Ee 


Veg ~ COLLECTOR VOLTAGE - VOLTS 


CONTOURS OF CONSTANT 
BANDWIDTH PRODUCT — 


: 3 

0.5 FHA AA | 
| ns 7 
TN) NL faa 


7 
RUSE 


ler re Saar mA 


CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 


R, - SOURCE RESISTANCE - OHMS 


10 
le- COLLECTOR CURRENT - mA 


NF - NOISE FIGURE - dB 


TEST CONDITIONS | 


Vee = 5.0 V 
Vee = 5.0 V 
Vee = 5.0 V_ 
Ve = 5.0V 
Voce = 5.0 V. 
Vis = 5.0 V 
Ves = 5.0 V 
Vee = 5.0V _ 
Ves = 5.0 V 


Vee = 5.0 V 


le = 0 


COLLECTOR CHARACTERISTICS 


lc COLLECTOR CURRENT - mA 


Veg - COLLECTOR VOLTAGE - VOLTS 


CONTOURS OF CONSTANT 
feacelaat BAND T aT 


R, - SOURCE RESISTANCE - OHMS 


Ie ~ COLLECTOR CURRENT - yA 


WIDE BAND NOISE FIGURE 
VERSUS. SOURCE RESISTANCE 


R, - SOURCE RESISTANCE - OHMS 


FAIRCHILD TRANSISTORS 2N2913 © 2N2914 © 2N2972 © 2N2973 


SYMBOL 


hee 

Nee (—55°C) 
Vor (on) 

Icto 


le80 


| Oa 


CHARACTERISTIC 


DC Current Gain 
DC Current Gain 
DC Current Gain 
_Emitter-Base On Voltage 
Collector Cutoff Current 
Emitter Cutoff Current 
Output Capacitance 
High Frequency Current Gain (f = 20 MHz) 
Input Resistance (f = 1 kHz) 
Output Conductance (f = 1 kHz) 


Collector to Base Breakdown Voltage 
Emitter to Base Breakdown Voltage 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


MIN. MAX. UNITS TEST CONDITIONS 
300 Ic = 1.0mA Vee = 5.0 V 
225 lc = 100 HA Vcore = 5.0 V 
30 lc = 10 uA Vce = 5.0 V 
0.7 Volts Ic = 0.1 mA Vee = 5.0 V 
2.0 nA I= 0 Vee = 5.0 V 
2.0 nA lk =O Ves = 5.0 V 
6.0 pF ik =O Ves = 5.0 V 
3.0 lk =O05mA Ve=5.0V 
25 32 Ohms le=10mMA Veo=5.0V 
1.0 emhos) lIe=10mA Va=5.0V 
45 Volts lc = 104A Ik =0O 
6.0 Volts lk = 104A lc = 0 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS 


Ie ~ COLLECTOR CURRENT - mA 


Veg ~ COLLECTOR VOLTAGE - VOLTS 


PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


fee - FORWARD CURRENT TRANSFER RATIO 


TLL 
CC ert 
een 


Ie ~ COLLECTOR CURRENT - mA 


R, - SOURCE RESISTANCE - OHMS 


CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 


Bandwidth = 200 kHz 


MS 
iD 


Ie ~ COLLECTOR CURRENT - mA 


COLLECTOR CHARACTERISTICS 


Ie ~ COLLECTOR CURRENT - mA 
Ie ~ COLLECTOR CURRENT - mA 


Veg ~ COLLECTOR VOLTAGE - VOLTS 


CONTOURS OF CONSTANT 
BANDWIDTH PRODUCT (f,) 


TINS * 
et Ns 
: K On oF é 
: 


Iq - COLLECTOR CURRENT - mA 


Vc = 5 Volts 
Power Bandwidth of |5.7kHz 


NF - NOISE FIGURE - dB 


TTA ANS 


COLLECTOR CHARACTERISTICS 


CD 
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Veg ~ COLLECTOR VOLTAGE - VOLTS 


CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 


AXNSTIEA 
Wa 
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Ee ee A 


f) nef 
PS 
PTAA Ue 
Ce 


ae i ae 
ves] | PA Tt 
Bandwidth * 200 Hz ale 
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1 100 


Iq ~ COLLECTOR CURRENT - pA 


WIDE BAND NOISE FIGURE 
VERSUS SOURCE RESISTANCE 


R, ~ SOURCE RESISTANCE - OHMS 
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_FAIRCHILD TRANSISTORS 2N2913 ¢ 2N2914 e 2N2972 e 2N2973 


TYPICAL ELECTRICAL CHARACTERISTICS 
(THESE CURVES APPLY TO ALL UNITS) 


 COLLECTOR-BASE DIODE REVERSE | ee i 7 
CURRENT VERSU COLLECTOR-BASE DIODE REVERSE BASE-EMITTER ON VOLTAGE 


S | | | 
REVERSE BIAS VOLTAGE CURRENT VERSUS TEMPERATURE VERSUS COLLECTOR CURRENT 
i SSE SE SS ON | EE NR 2 

2 = i pe oe 3 mis con MEO 
S as eae A RE ee - 
8 0.05 2 ES COC EST! DEES” iA (RRO) OR = 
g Se Ae ie ee S 
: OAT ee oe : 
¥ go E 
e ar eee ear”, canes anes Raa aes = 
5 ag ES ia (ae eee De 
a = cay occas comma aia meen mead é 
S = rel ise? ae ae ices ected ce ean 2 
3 “fl oe ee ee eee et San eee s 
= / x ——— a > 

or 0.01 ae 
S 50 15 100 125 150 175 
Yo - POPMCTOR BASE OLINGE Vers Ty ~ AMBIENT TEMPERATURE - °C le - COLLECTOR CURRENT - mA 
COLLECTOR SATURATION VOLTAGE — OUTPUT CAPACITANCE VERSUS EMITTER TRANSITION CAPACITANCE 
VERSUS COLLECTOR CURRENT REVERSE BIAS VOLTAGE VERSUS REVERSE BIAS VOLTAGE 


| Se SE I GG RT GY A GR ND 


a ae 
ie a Se 

Tete ele ees 

PRA eee ee 


i 
ie ce 


- oF 


CAPACITANCE 


CAPACITANCE - pF 
La] 


Voglsat) - COLLECTOR SATURATION VOLTAGE - VOLTS 
©S 
™ 
|_| 


2 oe CeCe Co 
zt ies Se iceteee es 
sl Ir 101 
ot cles a ees ly ean RS Sees 
2 5 a 4 6 . 8 10 
le * COLLECTOR CURRENT - mA REVERSE BIAS VOLTAGE - VOLTS . REVERSE BIAS VOLTAGE - VOLTS 


NOISE FIGURE VERSUS FREQUENCY 


ee ee 

RE 
Aa 0 
ANG Ce on 
PAULA NTE EU ELT Atl | | AY | 
NTE TNT dig tienes |] FFT LAT 
CONLIN noo Za 
ACTIN LETTE Seth mr see (T7 | 7 TL  | T)| 
NINH tT | ava 
n=... __-——s aca 


104 oe 107? 107 
f - FREQUENCY - MHz 


10 


oe. 
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NF - NOISE FIGURE - dB 


Lewd 


NOTES: (Continued) _ 


(6) Frequency = 1000 Hz; Rs = 10 kQ; 200 cycle power bandwidth. For more information send for 
Fairchild Publication APP-13/2. 

(7) The amplifier used for this measurement has a power bandwidth of 15.7 kHz and a response which 
rolls off 6 dB per octave where the 3 dB points are approximately at 25 Hz and 10 kHz Rs=—10 kQ. 


~ 2N2915/2N2915A - 2N2919/2N2919A 


— 2N2974/FT2974 - 2N2978/FT2978 
: NPN LOW-LEVEL, LOW-NOISE DIFFERENTIAL AMPLIFIERS 


DIFFUSED SILICON PLANAR* TRANSISTORS 


FEATURES 
© HIGH BREAKDOWN -- 60 VOLT LVcco 
© HIGH CURRENT GAIN AT LOW COLLECTOR CURRENT -- 60 MIN AT 10 A aaa EU ne enone 
° TIGHT Ve: MATCHING --1.5 mV MAX AT 100 ,.A a a 
© TIGHT Voc TRACKING --5 ,V/°C MAX AT 100 .A —55°C to +125°C cca 19854 [af 200 
* BETA MATCH GUARANTEED OVER TEMPERATURE -- 15% MAX as 

FROM 100 uA to 1.0 mA, —55°C to +125°C ee ee 


e LOW NOISE-- 4.0 dB MAX AT 1 kHz Plane A a Plane 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 


Storage Temperature —65°C to +200°C 
Operating Junction Temperature 200°C Maximum 
Lead Temperature (Soldering, 60 seconds time limit) 300°C Maximum 
Maximum Power Dissipation [Notes 2 and 3] 2N2915 2N2974 
2N2915A FT2974 
2N2919 2N2978 
2N2919A FT2978 
One Both One Both 
Side Sides Side Sides 
Total Dissipation 
at 25°C Case Temperature 0.75 W 1.5 W 0.5W 0.75 W 
Total Dissipation 
at 100°C Case Temperature 0.43 W 0.86 W 0.29W 0.43W 
Total Dissipation | NOTES: All dimensions in inches NOTES: All dimensions in inches 
at 25°C Ambient Temperature 0.3W 0.5 W 0.25W 0.3W petiageungre 127 gro pacags eget ene 
Maximum Voltages and Current for Each Transistor 2N2915 2N2919 
ON2915A 2N2919A 2N2915/2N2915A -2N2919/2N2919A 2N2974/FT2974 - 2N2978 /FT2978 
2N2974 2N2978 
FT2974 FT2978 
VeBo Collector to Base Voltage 45V 60V 
Veto Collector to Emitter Voltage [Note 4] 45V 60V 
Veso Emitter to Base Voltage 6.0 V 6.0V 
le Collector Current 30 mA 30 mA 


MATCHING AND ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N2915A 2N2915 
2N2919 
2N2974 
2N2978 


SYMBOL CHARACTERISTIC : MIN. MAX. TEST CONDITIONS 


DC Current Gain Ratio {Note 5] : lc = 100 vA, Vee = 5.0 V 


DC Current Gain Ratio (T, = —55°C to + 125°C) c = 100 vA to 1.0 mA, Vee = 5.0 V 
[Note 5] | 
Base-Emitter Voltage Differential {Note 6] lc = 10 vA to 1.0 mA, Vee = 5.0 V 
[Vee1-Vee2| Base-Emitter Voltage Differential [Note 6] ; Ic = 100 vA, Vee = 5.0 V 
|A(Veei-Vee2) | Base-Emitter Voltage Differential Change 0.4 7 0. mV Ic = 100 vA, Vce = 5.0 V 
(T, = —55°C to +25°C) (5 »V/°C) (10 »V/°C) 
| A(Vee-Vee2)| Base-Emitter Voltage Differential Change 0.5 1.0 Io = 100 vA, Vee = 5.0V 
(Th = +25°C to +125°C) (5 .V/°C) (10 uV/°C) | 
Nte High Frequency Current Gain (f = 20 MHz) 3.0 8.0 3.0 lc = 0.5 mA, Vee = 5.0 V 
* Planar is a patented Fairchild process. 
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL 


hee 
hee 


hire | 
hee (— 55°C) 
Vee (sat) 
Vee (ON) 
lcBo 
lcso (150°C) 
lceo 
leso 

obo 
hip 
Nos 
BV cso 
Vceo (sust) 


BV eso 
NF 


NF 


Collector to Emitter Sustaining Voltage 


6. | 
Narrow Band Noise Figure (f = 1.0 kHz) : 4.0 


2N2915A 2N2919A 
2N2974 2N2978 
FT2974 FT2978 


| CHARACTERISTIC | MAX. : MAX. TEST CONDITIONS 


(FORHIGHER CURRENT GAIN DEVICES REFER TO 2N2916 DATA SHEET) —2N2915 =—Ss—~*s«éN2QL 


De Current Gain 

De Current Gain 

De Current Gain 

De Current Gain 

Collector Saturation Voltage 
Emitter-Base ON Voltage 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Emitter Cutoff Current 

Output Capacitance, (f = 140 kHz) 
Input Resistance (f = 1.0 kHz) 
Output Conductance (f = 1.0 kHz) 
Collector to Base Breakdown Voltage 


© ww 
> 
o 


OnrnoooTnqoooonai 
<<<cccSSeg ccc 


Lud ud dab de dou ud ab we ue 
DODOO"M™ OMODDO0O 


NA® COMMUN AHRUNOMMOIO 
ron) 


ee ee | 


(pulsed) [Notes 4 and 7] 
Emitter.to Base Breakdown Voltage 


le 0 uA Ve 
Rs = i; in PBW = 200 Hz, 


Wide Band Noise Figure(f = 10 Hz to 10 kHz) 4.0 | | 4.0 Vee = 5.0 V 
| PBW = 15.7 kHz 


‘Input Capacitance- (f = 1.0 MHz) 2N2915A * FT2974 10 2N2919A « FT2978 10 | Ves = 0.5V 


‘TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS * 7 ; COLLECTOR CHARACTERISTICS * 
10 


Ve ~ COLLECTOR CURRENT - mA 
Ic - COLLECTOR CURRENT - mA 


Vg - COLLECTOR VOLTAGE - V Veg ~ COLLECTOR VOLTAGE - V 


PULSED DC CURRENT GAIN 
COLLECTOR CHARACTERISTICS * _ VERSUS COLLECTOR CURRENT 
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Ic- COLLECTOR CURRENT - mA 
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Veg ~ COLLECTOR VOLTAGE - V ox Ic — COLLECTOR CURRENT - mA 


eLCCN 
Jae 


- FORWARD CURRENT TRANSFER RATIO 
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TYPICAL ELECTRICAL CHARACTERISTICS 


CONTOURS OF CONSTANT 
BANDWIDTH PRODUCT (f,) 
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Ie ~ COLLECTOR CURRENT - mA 
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~ NARROW BAND NOISE FIGURE 
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NOISE FIGURE VERSUS FREQUENCY 
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NF - NOISE FIGURE - dB 


bel ld 


f - FREQUENCY - MHz 


~ Ry - SOURCE RESISTANCE - OHMS 


10 
vesvi [| ot ot tty | 
Power Bandwidth of 15.7 kHz ahh a . 


CONTOURS OF CONSTANT 
dela BAND nat SCT 
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1c - COLLECTOR CURRENT - pA 


WIDE BAND: NOISE FIGURE 
VERSUS SOURCE RESISTANCE 


Ne alee 
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R, - SOURCE RESISTANCE - OHMS 


TYPICAL ELECTRICAL CHARACTERISTICS — 


COLLECTOR-BASE DIODE REVERSE 


CURRENT VERSUS 
REVERSE BIAS VOLTAGE 


A | 


'cBo 7 COLLECTOR -BASE REVERSE CURRENT - nA 


Veg ~ COLLECTOR-BASE VOLTAGE - VOLTS: 


COLLECTOR SATURATION © 
VOLTAGE VERSUS 
COLLECTOR CURRENT 


‘ogo 7 COLLECTOR -BASE REVERSE CURRENT - nA 


iy EEL. 
0.01 / 
o 1 20 30 7 50 


COLLECTOR-BASE DIODE REVERSE 
CURRENT VERSUS TEMPERATURE 


Ty ~ AMBIENT TEMPERATURE - °€ 


~ OUTPUT CAPACITANCE VERSUS 


REVERSE BIAS VOLTAGE 


Vecion) ~ BASE-EMITTER ON VOLTAGE - VOLTS 


~. BASE-EMITTER ON VOLTAGE 
VERSUS COLLECTOR CURRENT 


—+—- | | 
Bee SR 
hea te 
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rae 


(Meee iUeE 
ECO 


te ~ COLLECTOR CURRENT - mA 


EMITTER TRANSITION 
CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 
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Ie - COLLECTOR CURRENT - mA 


REVERSE BIAS VOLTAGE - VOLTS REVERSE BIAS VOLTAGE - VOLTS 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. . 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200°C and junction to ambient thermal resistance of 584°C/watt (derating factor of 1.71 mW/°C) for one side; 350°C /watt 


(derating factor of 2.86 mW/°C) for both sides for the 2N2915, 2N2915A, 2N2919, and 2N2919A. For the 2N2974, F12974, 2N2978, and FT2978, junction to ambient thermal resistance 1. 


of 700°C/watt (derating factor of 1.43 mW/°C) for one side; 584°C /watt (derating factor of 1.71 mW/°C) for both sides. 
(4) Rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Lowest of two h,, readings is taken as h,_-, for purposes of this ratio. | 
(6) Absolute values. 
(7) Pulse Conditions: length = 300 ws; duty cycle = 1%. 


6-19 - 


2N2916/2N2916A - 2N2920/2N2920A_ 


_'9N2975/FT2975 - 2N2979/FT2979 
NPN LOW-LEVEL, LOW-NOISE DIFFERENTIAL AMPLIFIERS 


DIFFUSED SILICON PLANAR TRANSISTORS 


¢ HIGH BREAKDOWN — 60 VOLT LVcco PHYSICAL DIMENSIONS PHYSICAL DIMENSIONS 
e HIGH CURRENT GAIN AT LOW COLLECTOR CURRENT — 150 MIN AT 10 o ae 
_..© TIGHT Vee. MATCHING — 1.5 mV- MAX-AT--100. uA - woes fom + 385 on, ee ae 230 pin, 
e TIGHT Vase TRACKING —5 ,V/°C MAX AT 100 WA 55°C to “E125°0 aie°* + : 
e BETA MATCH GUARANTEED OVER TEMPERATURE — 15% MAX “008 030 
FROM 100 wA to 1.0 mA, —55°C to +125°C , ean 4 | desi ay 
~@ LOW NOISE — 3.0 dB MAX AT 1 kHz Plane f | 
‘ ; ee - 6 LEADS 500 MIN. 
Planar is a patented Fairchild process. O19 oi il | 4 
ABSOLUTE MAXIMUM RATINGS (Note 1] 
Maximum Temperatures 200 
Storage Temperature —65°C to +200°C 
Operating Junction Temperature 200°C Maximum 
Lead Temperature (Soldering, 60 seconds time limit) 300°C Maximum 
Maximum Power Dissipation [Notes 2 and 3] 2N2916 2N2975 
i 2N2916A FT2975 
2N2920 2N2979 
2N2920A FT2979 
One __— Both One Both 
Side Sides Side Sides 
Total Dissipation 
at 25°C Case Temperature 0.75 W 1.5 W 0.5 W 0.75 W 
- Total Dissipation 
at 100°C Case Temperature 0.43 W 0.86 W 0.29 W 0.43 W eae ela ee ee 
Total Dissipation | ee | late ee padre 
at 25°C Ambient Temperature 0.3 W 0.5 W 0.25 W 0.3 W 
Maximum Voltages and Current for Each Transistor 2N2916 2N2920 2N2916 /2N2916A°2N2920/2N2920A 2N2975 /FT2975 * 2N2979/FT2979 
| 2N2916A 2N2920A 
2N2975 2N2979 
7 FT2975 FT2979 
Veso ‘Collector to Base Voltage 45V 60V 
Veto Collector to Emitter Voltage {Note 4] A5V 60V 
Veso Emitter to Base Voltage 6.0V 6.0V 
lc Collector Current 7 30 mA 30mA 
MATCHING AND ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N2916 
2N2920 
2N2975 
2N2979 


SYMBOL CHARACTERISTIC | , | oMIN, MAX, TEST CONDITIONS 
Res, DC Current Gain Ratio (Note 51 | | | G2 a lc = 100 wA, Vor = 5.0V 


hre2 


hee, are Gain Ratio (T, = —55°C to +125°C) P : . Ic = 100 pA to 1.0 mA, Vce = 5OV 
FE2 ore . 

| Veei-Vee2 | Base-Emitter Voltage Differential [Note 6] 2, lc = 10 pA to 1.0 mA, Vee = 5.0 V 
| Veei-Vac2 | Base-Emitter Voltage Differential [Note 6] : , Ic = 100 vA, Vee = 5.0 V 

A(Vse1-Vee2) Base-Emitter Voltage Differential Change 0.4 0.8 mV Ic = 100 vA, Vce = 5.0 V 

: (T, = —55°C to +25°C) (5 uV/°C) (10 uV/°C) 
AV ee1-Vee2) Base-Emitter Voltage Differential Change 0.5 1.0 mV Ic = 100 vA, Vee = 5.0 V 
| (Th = +25°C to +125°C) (5 »V/°C) (10 uV/°C) | 
hte High Frequency Current Gain (f = 20 MHz) 3.0 8.0 3.0 lc = 0.5 mA, Vee = 5.0 V 
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| NE 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL 


Ne 
hee (— 55°C) 


hee (— 55°C) 
Vee (sat) 
Vee (ON) 


lcBo . 
leso (150°C) © 


CEO 
leso 


Cobo 


| hie 
| hob 


BVceo 
Vceo (sust) 
BV eso 


NF 
Cito 


(FOR LOWER CURRENT GAIN DEVICES REFER TO 2N2915 DATA SHEET) 


CHARACTERISTIC 


~ DC Current Gain 


DC Current Gain 
DC Current Gain 


DC Current Gain 2N2916A © FT2975 


~ DC Current Gain 


Collector Saturation Voltage. 
Emitter-Base ON Voltage 


Collector Cutoff Current 
- Collector Cutoff Current 


Collector Cutoff Current | 
Emitter Cutoff Current 

Output Capacitance (f= 140 kHz) 
Input Resistance (f= 1.0 kHz). 
Output Conductance (f = 1.0 kHz) 


Collector to Base Breakdown Voltage 


Collector to Emitter Sustaining Voltag 


- (pulsed) [Notes 4 and 7] 


Emitter to Base Breakdown Voltage 
Narrow Band Noise Figure 
(f = 1.0 kHz) , 


_ Wide Band Noise Figure © 


(f = 10Hz to 10kHz) 
Input Capacitance (f = 1.0 MHz) 


-9N2916 


2N2916A 


2N2975 — 


FT2975 


3.0 


2N2916A © FT2975 10 


2N2920A * F12979 10 


2N2920. 
2N2920A 
2N2979 
FT2979 


MAX. UNITS 


S 


CNYUCODOONG 


lc = 10 yA 
lc = 10mA 


3.0 B = 
| PBW = 200 Hz 
3.0 dB Ic = 10 yA 
PBW = 15.7 kHz 
 Ile=0 . 


TYPICAL ELECTRICAL CHARACTERISTICS — 


COLLECTOR CHARACTERISTICS 


Vog ~ COLLECTOR VOLTAGE - VOLTS ae 


COLLECTOR CHARACTERISTICS — 


Snes CAE 


Ig - COLLECTOR CURRENT - mA 


“0 10. 2 30 a 50. 6 70 
Veg ~ COLLECTOR VOLTAGE - VOLTS 


, Ps cae 
yee 
wale 
i ae owe 
oa aa i 
ca co 
E A 
fl a a a! 
sat fe 
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Iq ~ COLLECTOR CURRENT - mA 


p< DC PULSE CURRENT GAIN 


od 


COLLECTOR CHARACTERISTICS 


ND AA: 
ee 
(A ZED TT 
| AVA aa 
eee TT 
hese) 
ae awe 
an .0/4 
eee 
ao Lf 


Veg ~ COLLECTOR VOLTAGE - VOLTS 


DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


: eee 
UTE A 
SU A 
eT TT 
Pa R Te 
UT 
STREETER 
STE ET 
Hine 

0.001 0.01 0.1 1 10 


Iq ~ COLLECTOR CURRENT - mA 


es 
g 


“&R 


<= 
a 
ao 


1S CIO OT OT O1 


ODHOOC00O 


<<<<<“S“<53<<<<< 


R, ~ SOURCE RESISTANCE - OHMS 


Yee” ~ COLLECTOR VOLTAGE - VOLTS 


CONTOURS OF CONSTANT 
BANDWIDTH PRODUCT (f;) 


LTA a 
LALLA MING 2s 


ITT VAT YN 
TTA AY AA AG 


HEA 


ae 
IORI > i 


0.5 cum neme 


Ic - COLLECTOR CURRENT - mA 


CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 


Veg "5 V aN 


1 NY Seer 
Phss | 
N&il 6 
MHz NON MS 7 
mais 
0.01 0.1 1.0 10 


f=l 
Bandwidth = 200 kHz 


Ie- COLLECTOR CURRENT - mA 


NF - NOISE FIGURE - dB 


_ TYPICAL ELECTRICAL CHARACTERISTICS 


10k 


skE—\ 


py 

Uy 
Yi 
i441 
See 


TSANG 
R, - SOURCE RESISTANCE - OHMS 
= 


NF - NOISE FIGURE - dB 
Ww 


NOISE FIGURE VERSUS FREQUENCY 


PTA TET TET 
RIA A Tee TTT TT TT I: 
NTE icles 
AGA AR 


104 a - 4g = 10 10° 
f - FREQUENCY - MHz 
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vee" i 
Power Aud of 15.7 kHiz he aoe 


ay 


CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 


NNINEHIERNN 


NAGASE : 
PACNINBS.-ANY TALE 


PINAR TY 
NS 


Ic - COLLECTOR CURRENT - pA 


WIDE BAND NOISE FIGURE 
VERSUS SOURCE RESISTANCE 


R, - SOURCE RESISTANCE - OHMS 


"TYPICAL ELECTRICAL CHARACTERISTICS 


 COLLECTOR-BASE DIODE REVERSE ts | | 
CURRENT VERSUS - COLLECTOR-BASE DIODE REVERSE 


REVERSE BIAS VOLTAGE . - CURRENT VERSUS TEMPERATURE 

sey SS EH | | EAN: GEN RR (ANE RET , 

3 : 2 
: : i ae NR (SME CA PAu : 
S 0.6 o < 
Ps : E 
i g : 
3 0.02 E| = 
8 8 ol Fs 
a 8 2 


a 


me COLLECTOR-BASE VOLTAGE - VOLTS Ta” AMBIENT TEMPERATURE - °C 


COLLECTOR SATURATION 


VOLTAGE VERSUS | OUTPUT CAPACITANCE VERSUS 
: COLLECTOR CURRENT REVERSE BIAS VOLTAGE 

ye 5 ie ee Gees a ee Ee 5 
¢ FRR Ae eee 
2 Lit LET TE a Le eeeneeee 
S eet ee aa A ae es ee el ea * 
sitsatiee alt ane: eCCCCPITRE Cg 
S ooo ese Z = z 
peer Te aS: 
y Oe | ay De Se Ce OR a a S 
gett | LE tt A Hey ee al 
i Fae See Sd RE i 
ae Roby ie wars Bal 
Peal FUT Tipe] TT Beene eee 


le - COLLECTOR CURRENT - mA REVERSE BIAS VOLTAGE - VOLTS 


NOTES: ' 


(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3). These ratings give a maximum junction temperature of 200°C and junction to ambient thermal resistance of 584°C /watt (derating factor of 1.71 mW/°C) for one side; 350°C/watt 
(derating factor of 2.86 mW/°C) for both sides for the 2N2916, 2N2916A, 2N2920, and 2N2920A. For the 2N2975, FT2975, 2N2979, and FT2979, junction to ambient thermal resistance 


of 700°C /watt (derating factor of 1.43 mW/°C) for one side; 584° C/watt (derating factor of 1.71 mW/°C) for both sides. 
(4) Rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Lowest of two h,, readings is taken as h,,, for purposes of this ratio. 
(6) Absolute values. 
(7) Pulse Conditions: length = 300 ws; duty cycle = 1%. 
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BASE-EMITTER ON VOLTAGE 
VERSUS COLLECTOR CURRENT 


Ig ~ COLLECTOR CURRENT - mA 


EMITTER TRANSITION 
CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


Skee eee 

LS er ae a a 

eee eae 
eee ais 


REVERSE BIAS VOLTAGE - VOLTS 


2N2917 + 2N2918 * 2N2976 * 2N2977 
NPN LOW-LEVEL, LOW-NOISE DIFFERENTIAL AMPLIFIERS 


DIFFUSED SILICON PLANAR* TRANSISTORS 


h 
e BETA RATIO ........ i; = 20% (MAX) AT 100 yA 
FE2 
eV, MATCH........- VeeiWee2| == 5.0 mV (MAX) AT 100 uA 
eV, TRACKING ....... AVge = 20 uV/°C (MAX) AT 100 A 
e BREAKDOWN VOLTAGE . . . LV..¢ = 45 V (MIN) 


e LOW NOISE......... NF = 3.0 dB (MAX) WIDE BAND AND AT 1.0 kHz 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature —65°C to +200°C 
Operating Junction Temperature 200°C Maximum 
Lead Temperature (Soldering, 60 second time limit) 300°C Maximum 

2N2917 2N2917 2N2976 2N2976 

Maximum Power Dissipation (Notes 2 and 3) 2N2918 2N2918 2N2977 . 2N2977 
ONE SIDE BOTH SIDES ONE SIDE BOTH SIDES 

Total Dissipation at 25°C Case Temperature 0.75 Watt 1.5 Watts 0.5 Watt 0.75 Watt 

at 100°C Case Temperature 0.43 Watt 0.86 Watt 0.29 Watt 0.43 Watt 

at 25°C Ambient Temperature 0.3 Watt 0.6 Watt 0.25 Watt 0.30 Waitt 

Maximum Voltages and Current for Each Transistor 

Vego Collector to Base Voltage 45 Volts 
Veo Collector to Emitter Voltage (Note 4) 45 Volts 
Vego Emitter to Base Voltage 6.0 Volts 
Io Collector Current 30 mA 


MATCHING AND ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N2918 
2N2977 


2N2917 
2N2976 
SYMBOL CHARACTERISTICS 


h 
aad DC Current Gain Ratio (Note 5) 0.8 10 O8 1. 


hee 


\Veei"Vpe2| | Base-Emitter Voltage Differential (Note 6) 10 10 


Base-Emitter Voltage Differential (Note 6) © 5.0 5.0 

|A(Vpe,-Vpe2)| Base-Emitter Voltage Differential Change 1.6 1.6 
(T, = —55°C to +25°C) 

|A(Vge,-Vge2)| Base-Emitter Voltage Differential Change 2.0 2.0 
(T, = +25°C to +125°C) 

NF Narrow Band Noise Figure (f = 1.0 kHz) 4.0 3.0 


Vee Vee, | 


NF Wide Band Noise Figure (f =15.7kHz) 4.0 3.0 
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I, = 100 vA 
mV I, = 10 vA 


to 1.0 mA 


mV 1, = 100 vA 
mV 1, = 100 yA 


(20 uwW/°C) (20uV/ °C) 


mV I, = 100 nA 


(20 wV/°C) (20uV/ °C) 


dB 1, =10,A 


BW = 200 Hz 


dB I, =10.nA 


MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 


Vor = 5.0V 
Veg = 5.0V 


Ver = 5.0 V ; 


Re = 10 ka 


3 dB pts @ 25 Hz & 10 kHz 


FAIRCHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


PHYSICAL DIMENSIONS 


335 
305 DIA. 


sem M0 4 


Emitter 
Base 


Collector 


CONNECTION DIAGRAM 


Lead No. 3 


Lead No. 6 


Lead No. 2 
Lead No. 1 
Lead No. 5 
Lead No. 7 
BOTTO 
NOTES: All d 
ea 


Leads are gold-plated Kovar 
Package weight is 1 23 grams 


2N2917 © 2N2918 


PHYSICAL DIMENSIONS 


.230 
"209 DIA. 


Collector 
Base 
Emitter 


Emitter 
Base 
Collector 


(036 


CONNECTION DIAGRAM 
Lead No. 3 


Lead No. 2 
Lead No. 1 Lead No.5 
Lead No. 6 


Lead No. 7 
BOTTOM VIEW 


NOTES. All dimensions in inches 
Leads are gold-plated kovar 
Package weight 1s 0.62 gram 


2N2976 © 2N2977 


SYM BOL 


hee 


hee. 
h 


FE | 
~ Nee(—55 °C) 
Voge (sat) 
Vee (on) 


logo 
logo (150°C) 


hip 
ob 
BV go. 


Vero (sust) 


BV 86 


CHARACTERISTICS : 


DC Current Gain 

DC Current Gain 

DC Current Gain 

DC Current:Gain 

Collector Saturation Voltage 
Emitter-Base On Voltage 
Collector Cutoff Current 
Collector Cutoff Current — 


Collector Cutoff Current 


Emitter Cutoff Current 
Output Capacitance 


High Frequency Current Gain (f= = 20 MHz) - 


Input Resistance (f = 1 kHz) 

Output Conductance (f = 1 kHz) 
Collector to Base Breakdown Voltage 
Collector to Emitter Sustaining Voltage 
(pulsed, notes 4 and 7) 

Emitter to Base Breakdown Voltage 


Io = 10 mA 


= 


TYPICAL ELECTRICAL CHARACTERISTICS 


- COLLECTOR CHARACTERISTICS: 


be - COLLECTOR CURRENT - mA 


250|—~ 


hee ~ FORWARD CURRENT TRANSFER RATIO 


Veg ~ COLLECTOR VOLTAGE - VOLTS 


PULSED DC CURRENT GAIN 
_ VERSUS COLLECTOR CURRENT 


10 
e * COLLECTOR CURRENT - mA 


CONTOURS OF CONSTANT 


NARROW BAND NOISE FIGURE 


NU WERONU SE 


10k 


ene OTT AN 


R, ~ SOURCE RESISTANCE - OHMS 
a 


a i 

ves¥ | Q NU AA 

aan NAAT 

Bandwidth * kHz Pee | 
1.0 


wl 
Ig - COLLECTOR CURRENT - mA 


Ie ~ COLLECTOR CURRENT - mA 


Veg ~ COLLECTOR VOLTAGE - VOLTS 


vp 
NT AL 


LL 


AN NSE LAN 


——S$ 
ACN | 
\ 


af 


Veg ~ COLLECTOR VOLTAGE - VOLTS 


CONTOURS OF CONSTANT 
BANDWIDTH PRODUCT (f,). 


COLLECTOR CHARACTERISTICS 
10 . 


Ic - COLLECTOR CURRENT - mA - 


s 
% 
S 
: 
S 
s 
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COLLECTOR CHARACTERISTICS 
10 


Ie COLLECTOR CURRENT - mA 


Veg ~ COLLECTOR VOLTAGE - VOLTS 


CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 


R - SOURCE RESISTANCE - OHMS 


na COLLECTOR sana: yA 


WIDE BAND NOISE FIGURE 
VERSUS SOURCE RESISTANCE 


Gee ie ech 
Power Bandwidth of 15.7 kHz a 


OR, eSeUeEE RESISTANCE - OHMS 


FAIRCHILD TRANSISTORS 2N2918 « 2N2977 | | i | 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL 


Nee 
hee 
hee 
hee(—55 °C) 
Voe(sat) 
Vpe(on) 

lcBo 

logo (150°C) 
Ico 


hop 
BVcg0 


Vege (sust) 


BVeg0 


CHARACTERISTICS 


DC Current Gain 

DC Current Gain 

DC Current Gain 

DC Current Gain 
Collector Saturation Voltage 
Emitter-Base On Voltage 
Collector Cutoff Current 
Collector Cutoff Current 
Collector Cutoff Current 
Emitter Cutoff Current 
Output Capacitance 


High Frequency Current Gain (f = 20 MHz) 


Input Resistance (f = 1 kHz) 


Output Conductance (f = 1 kHz) 
Collector to Base Breakdown Voltage 
Collector to Emitter Sustaining Voltage 


(pulsed, notes 4 and 7) 


Emitter to Base Breakdown Voltage 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS 


COLLECTOR CHARACTERISTICS- 
10 


TEST CONDITIONS - 


I, =1.0 mA 
I, = 100 pA 
lo = 10 uA 
Ic =10yA 
I, =1.0mA 
I, =0.1 mA 


I. =10mA 


I = 10 uA 


"RET ee 
iucearaS zy 
pene VAP a 7 i S 
72a. ae : : Vy 
ae : | 
g iL a pt & S | 
8 ‘YE ae ae Z 
et A 2 » 

ie eee 

raat | 

50 60 70 
Vg ~ COLLECTOR VOLTAGE - VOLTS Veg ~ COLLECTOR VOLTAGE - VOLTS Veg ~ COLLECTOR VOLTAGE - VOLTS 

PULSED DC CURRENT GAIN CONTOURS OF CONSTANT CONTOURS OF CONSTANT 

VERSUS COLLECTOR CURRENT BANDWIDTH PRODUCT (f;) NARROW BAND NOISE FIGURE 
500 rT TIKKK AN \ | SRe60 mez 
of iees3.8¥ aS AA UNNNG ES 
eeaecteericciy «= LUT 
5 ae eee $ TT TN SG _— 3 
2 CIE AT CI [OHTA Kee : 
A Bein = HA es | 2 
tcc SNS 7 
. ALLL . NL) g 
3 ZA g Hy S 
WAMee Rees 2 TUN ay. : 
= OSETIA RRS eT g 
SC SEO eer if 
100 Cal ra 
eee ele oa NE We TTT 
: me 4a 

° ut a his mewez 1 : 10 


Ic > COLLECTOR CURRENT - mA 


leo COLLECTOR CURRENT - mA 


Vc ~ COLLECTOR CURRENT - pA 


WIDE BAND NOISE FIGURE 
VERSUS SOURCE RESISTANCE 
6 


_ CONTOURS OF CONSTANT — 
NARROW BAND NOISE FIGURE 


: AN NN 


Power Bandwidth of 15.7 kHz 


R, - SOURCE RESISTANCE - OHMS 
NF - NOISE FIGURE - dB 


Ic ~ COLLECTOR CURRENT - mA R, - SOURCE RESISTANCE - OHMS. 


NOTES: 


Icgo ~ COLLECTOR-BASE REVERSE CURRENT-nA 


Veglsat) - COLLECTOR SATURATION VOLTAGE - VOLTS 


[—) 


COLLECTOR-BASE DIODE REVERSE 
_ CURRENT VERSUS 
REVERSE BIAS VOLTAGE 


Lc a oe 
Rae ee 2 ee 
cae a 
SEne? annum 
eee Caeee 


Veg ~ COLLECTOR-BASE VOLTAGE - VOLTS 


COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


5 Seiten ise exam a 
Ee eee ees 


CCC A 
tt TL ir 


0.5-— 
ania ey 
el Hs aA 
Ea 
id SN GS 
ima es 


Iie - COLLECTOR CURRENT - mA 


NF - NOISE FIGURE - 48 


Hp | 


0 | 20 30 a 30 


TYPICAL ELECTRICAL CHARACTERISTICS | 
THESE CURVES APPLY TO ALL os 


COLLECTOR- BASE DIODE REVERSE 
| CURRENT VERSUS TEMPERATURE 


Vagion) ~ BASE-EMITTER ON VOLTAGE - VOLTS 


NUT 
TING 
HITS 


lego * COLLECTOR-BASE REVERSE CURRENT - - | 


Ty - AMBIENT TEMPERATURE - °C 


OUTPUT CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


- oF 


CAPACITANCE 
CAPACITANCE - pF 


8 12 Cr. 
REVERSE BIAS VOLTAGE - VOLTS 


NOISE FIGURE VERSUS FREQUENCY 


Nae ee eet 
CN 
bea NE les 


RACIST Ett raaviie 
AIK. Net ee TT 


—L 10°2 10°! 
f - FREQUENCY - MHz 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction to ambient thermal resistance of 584°C/Watt (derating factor of 1.71 mW/° C) for. one side; 292°C/Watt 
(derating factor of 3.42 mW/°C) for both sides for the 2N2917 and 2N2918. For the 2N2976 and 2N2977 junction to ambient thermal resistance of 700° C/Watt (derating factor 
of 1.43 mW/°C) for one side; 584°C/Watt (derating factor of 1.71 mW/°C) for both sides. — 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Lowest of two h,, readings is taken as h.,, for purposes of this ratio. 

(6) Absolute values. 


(7) Pulse Conditions: length = 300 us; duty cycle = 1%. 


1.0 
pet TT Tt 
= 
soi 


BASE-EMITTER ON VOLTAGE 
VERSUS COLLECTOR CURRENT 


Ie ~ COLLECTOR CURRENT - mA 


INPUT CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


REVERSE BIAS VOLTAGE - VOLTS 


2N2980 - 2N2981- 2N2982 
NPN DIFFERENTIAL AMPLIFIERS 


DIFFUSED SILICON PLANAR* TRANSISTORS 


These six-terminal devices each contain two isolated high-gain NPN double-diffused silicon PLA- 
NAR transistors in one hermetically sealed enclosure. They are designed for use in high-perform- 
ance differential amplifier circuits. | 


PHYSICAL DIMENSIONS 


.230 
"209 DIA. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, No Time Limit) 


~_ —65°C to 300°C 


6 LEADS 


+200°C Maximum | 019 


+300°C Maximum 


Maximum Power Dissipation One Side. Both Sides 


Total Dissipation at 25°C Case Temperature 0.5 Watt 0.75 Watt ae 
[Notes 2 and 3] , 3 Ernitter 
at 100°C Case Temperature 0.29 Watt 0.43 Watt 
[Notes 2 and 3] 
at 25°C Ambient Temperature 0.25 Watt 0.30 Watt 
[Notes 2 and 3] : 
Maximum Voltages and Current for Each Transistor scien 
Vcso Collector to Base Voltage 100 Volts ects = 
Vceo Collector to Emitter Voltage [Note 4] ~ 60 Volts Pee ae 
Viso Emitter to Base Voltage 7.0 Volts aaa (x Sania 
Ic Collector Current | 500 mA: a ky) ie 
, | | . Lead No. 7 | 
, BOTTOM VIEW 
. : NOTES. All dimensions in inches 
ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) Package weg sO gram 
2N2980 2N2981 2N2982 | | 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. MIN. MAX. UNITS | TEST CONDITIONS 
hee: DC Current Gain Ratio 09 10 O08 10 09 1.0 lc = 100 pA Vee =5.0V 
Nee [Note 5] | 7 
Hees DC Current Gain Ratio 0.9 1.0 le=1O0mMA Ve =5.0V 
Neez [Note 5] 
| Veei-Vee2| Base-Emitter Voltage 3.0 15 5.0 mvV lc= 100 nA Vee=5.0V 
Differential : 
{Veei-Veeo! Base-Emitter Voltage 5.0 mV lc=10mMA Vee=5.0V 
| Differential | | 
A(Veei-Vae2) Base-Emitter Voltage | 10 25 . 15 uV/°C lc = 100 vA Vee=5.0V 
Differential Change | 
(Ta = —55°C to +25°C 
or +25°C to +125°C) 
NF Narrow Band Noise Figure 8.0 dB Ic =03MA Ve=10V 
§ (f = 1.0 kHz) | | ; : B.W. = 200 Hz R,=5102 
NF Broad Band Noise Figure 8.0 dB lc=0O.3MA Vee=10V 


(f = 25 Hz to 10 kHz) B.W. = 15.7 kHz R, = 1.0 kQ 


* Planar is a patented Fairchild process. 


FAIRCHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD.CAMERA AND INSTRUMENT CORPORATION 
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. ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise specified) 


Veto (sust) 


BVeso 


leBo 


Nite 
Cor 


° 


Cre 


SYMBOL. 


CHARACTERISTIC 


Hee DC Pulse Current Gain [Note 6] 
Hee DC Current Gain 
Nee DC Current Gain 
Nee. DC Current Gain 
Vee (sat) Base Saturation Voltage — 
Vce (sat) Collector Saturation Voltage 
Ico Collector Cutoff Current 
IcBo (150° C) Collector Cutoff Current 
BV cso | Collector to Base Breakdown 


Voltage 


Collector to Emitter Sustaining . 
Voltage [Notes 4 and 6] 


Emitter Breakdown Voltage ~ 

Emitter Cutoff Current 

High Frequency Current Gain 
(f = 20 MHz) 

Output Capacitance 

Emitter Transition Capacitance 


MIN. 


50 
40 
30 
25 


8.0 
30 


SMALL SIGNAL CHARACTERISTICS (f = 1 kHz) 


SYMBOL = CHARACTERISTIC 

hie Small Signal Current Gain 
hie ‘Input Resistance 

oe Output Conductance 

hip Input Resistance 

hop Output Conductance 

Hee 


CHARACTERISTICS RELATIVE TO VALUE AT Ic=10 mA 


lO mA 


CHARACTERISTICS RELATIVE TO VALUE AT I, 


S 


<4 


BN 
=o 


Voltage Feedback Ratio 


TYPICAL 


Naw 


LG 


\ 
ah IN 


ae 
io a eo 


vai 


lL 1Lit J 


Ty * 25°C 
0 05 1 2 5 10 = 20 
I¢~ COLLECTOR CURRENT - mA 


= 5.0 VOLTS 


CHARACTERISTICS RELATIVE TO VALUE AT Vcg 


MIN. 


50 


1.25 


2N2980 
TYP. MAX. 
100 150 
80 120 
60 90 
50 (75 
0.7 09 
0.35 1.2 
0.4 2.0 
13 10 
0.1 2.0 
5.0 
12 15 
60 85 
2N2980 
TYP. MAX. 
80 150 
2.3 5.0 
9.0 20 
27. 30 
0.5 
3.0 


2N2981 
2N2982 
MIN. TYP. 
50 125 
25 60 
15 «+50. 
0.7 
0.35 
0.4 
1.3 
100 
60 
7.0 
0.1 
2.5 5.0. 
8.0 12 
30 60 
2N2981 
2N2982 
MIN. TYP. 
40 125 
1.0 
20 27 
0.1 0.2 
0.9 


10 
Veg - COLLECTOR VOLTAGE 


~ VOLTS 


MAX. 
200 


MAX. 
200 


UNITS TEST CONDITIONS 
lc = 10mMmA Vce = 5.0 V 
~tle=1O0mA Ve =5.0V 
le = 100A Vee = 5.0V 
sae Ic = 10uA Vee = 5.0 Vo 
Volts lc = 50 mA lp= 5.0mA 
Volts lc = 50 mA l= 5.0 mA | 
nA k=O  Va=80V 
aA lr: =O Vee = 80 V 
Volts lc = 100uA I =O 
Volts Ic=30mA k=O 
(pulsed) 
Volts Ic = 0 le = 100 wA 
nA lc = 0 Ves = 5.0 V 
Ic = 50mA Vee =10V 
pF le =O Ves = 10 V 
pF lc =O Vee = 0.5 V 
UNITS ~ TEST CONDITIONS 
le=1.0MA Vee = 5.0 V 
kohms Ic=1.0mA Vee =5.0V 
umhos Ic =1.0MA Vee =5.0V 
Ohms JIe=1.0mMA_ Ves = 5.0 V 
umhos Ic=1.0mA Ves = 5.0 V 
x10“% Ic = 1.0 mA Ves =5.0V 
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CHARACTERISTICS RELATIVE TO VALUE AT T = 25°C 
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*Single family characteristics on Transistor Curve Tracer. 
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2N2980 e 2N2981 « 2N2982 FAIRCHILD TRANSISTORS 


=== Re = Re (opt.) 
=— Re = 0.05 Re (opt) 


THE IMPROVED DIFFERENTIAL AMPLIFIER INPUT RESISTANCE AS A FUNCTION OF g 
USING THE THREE-TRANSISTOR BLOCK. FOR R. = R. (OPT.) AND R. = .05 R. (OPT.) 


—= Ro = Re (opt:) 
m= Re = 0-05 Re (opt) 


* 6.2 Volt Zener plus two 
forward biased junctions. 


10° : io! ? 10? 10° 
-22.5V q 
THE IMPROVED DIFFERENTIAL AMPLIFIER — NORMALIZED GAIN, g., AS A FUNCTION of g (g = R./R.) FOR 
USING THE TWO-TRANSISTOR BLOCK. R. = R.AOPT.) AND R, = .05 R. (OPT.) 


For additional information on these and other differential amplifier circuits see Fairchild TP-16, APP-23, APP-45, and APP-60. 


NOTES: 


(1) These ratings are limiting values above which the serviceabilit 
(2) These are steady state limits. The factory should be consulted 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 350°C/watt (derating factor of 2.86 
mW/°C) for one side; 233°C/watt (derating factor of 4.3 mW/°C) for both sides. Junction-to-ambient thermal resistance of 700°C/watt (de- 
rating factor of 1.43 mW/°C) for one side; 583°C/watt (derating factor of 1.72 mW/°C) for both sides. 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 

(5) Lowest of the two h-,. readings is taken as hee, for purposes of this ratio. 

(6) Pulse Conditions: length = 300 usec; duty cycle= 1%. 


y of any individual semiconductor device may be impaired. 
on applications involving pulsed or low duty cycle operation. 
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2N3423 - 2N3424 


NPN LOW-NOISE, SENSE AND HIGH FREQUENCY 


DIFFERENTIAL AMPLIFIERS 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


e BETA MATCH...........> 10% AT 3.0 mA 

e V,- DIFFERENTIAL......... 9.0 mV (MAX) AT 3.0 mA 

e V,. DIFFERENTIAL TRACKING . . . 20 .V/°C (MAX) AT 3.0 mA, —55°C TO +125°C 
OT cian & Se We aa a eee 600 MHz (MIN) AT 4.0 mA 

CONE, ic Weeks, acd ee wel ee ag 3.5 dB (TYP) AT 60 MHz 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 


Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 
at 100°C Case Temperature 
at 25°C Ambient Temperature 


Maximum Voltages and Current 


Vero | Collector to Base Voltage 
VeEo Collector to Emitter Voltage (Note 4) 
ERO Emitter to Base Voltage 


Ie Collector Current 
Collector, to Coilector, Voltage 
Voltage rating any lead to case 


Voi c2 


MATCHING CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTICS 


Nee, DC Current Gain Ratio (Note 5) 


hee 


| Vee,” Vee2 | 
[Ape : Vee0) | 


Base-Emitter Voltage Differential 
Base-Emitter Voltage Differential Change 
(T, = —55°C to 25°C) 

Base-Emitter Voltage Differential Change 
(T, = 25°C to 125°C) 


[AW ee, . Vee) | 


NOTES: 


2N3423 
MIN. 


(40 uV/ °C) 


(40 nV/ °C) 


PHYSICAL DIMENSIONS 


335 
"305 DIA. 


125 
009 


Seating 
Plane 


Pe . 


—65°C to +200°C 
200°C Maximum 
300°C Maximum 


One Side 
0.6 Watt 
0.25 Watt 
0.3 Watt 


Both Sides 
1.2 Watt 
0.5 Watt 

0.45 Watt 


2N3423 
2N3424 

30 Volts 

15 Volts 
3.0 Volts 
50 mA 

+ 200 Volts 
+ 200 Volts 


NOTES: Ali dimensions in inches 
Leads are gold-plated kovar 
Package weight ts 1.27 grams 


2N3424 


MAX. MIN. MAX. ~ UNITS TEST CONDITIONS 


1.0 1.0 


10 
3.2 


5.0 
1.6 

(20 »V/ °C) 
2.0 

(20 uV/ °C) 


4.0 


* Planar is a patented Fairchild process. 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of. 200°C and junction to ambient thermal resistance of 584°C/Watt (derating factor of 1.72 mW/°C) for one side; 389°C/ 
Watt (derating factor of 2.57 mW/°C) for both sides. Junction to case thermal resistance of 290°C/Watt (derating factor of 3.44 mW/°C) for one side; 145°C/Watt (derating 


factor of 6.85 mW/°C) for both sides. 


(4) Rating refers to a high-current point where collector to emitter voltage is lowest. 


(5) Lowest of two hre readings is taken as hre: for purposes of this ratio: 
(6) Pulse Conditions = 300 us; duty cycle = 1%. 
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FAIRCHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


SYMBOL 


hee 

Nee 

BVcg0 

BV eso 

Vege (sust) 
Veg (sat) 
Vpe(sat) 

lcBo 
logo(150°C) 


loo 


DC Current Gain 
DC Current Gain 
Collector to Base Breakdown 


Voltage 


Emitter to Base Breakdown Voltage 
Collector to Emitter Sustaining Voltage (Notes 4 and 6) 


Collector Saturation Voltage 
Base Saturation Voltage 
Collector Cutoff Current 
Collector Cutoff Current 
Emitter Cutoff Current 

High Frequency Current Gain 


Common-Base Output Capacitance | 
Common-Base Output Capacitance 
Common-Base Input Capacitance 
Real Part of Common-Emitter Input Impedance 


Noise Figure 


TYPICAL COLLECTOR CHARACTERISTICS* 
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TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR-BASE DIODE REVERSE 
CURRENT VERSUS TEMPERATURE 


COLLECTOR TO BASE CURRENT - mA 


lego ~ COLLECTOR TO BASE CURRENT - nA 
PT. 


_ leBo - 


We JUNCTION TEMPERATURE - °C 


*Single family characteristics on Transistor Curve Tracer. 
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
CHARACTERISTICS 
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aI alt hae 


VOLTS 


ven: COLLECTOR TO BASE VOLTAGE - ee 


TEST CONDITIONS 


I, =3.0 mA 
Ic =3.0 mA 
I= 1.0uA 
IL=0 

IK = 3.0 mA 
Ic = 10 mA 
lp = 10 mA 
I. =0 

p= 0 

c= = 0 


ar 


f = 60 MHz, 


Vop = 1.0V 
Vop = 3.0 V 
I. =0 | 
I; = 10uA 
I, = 0 

I, = 1.0 mA 
I, = 1.0 mA 
Vop = 15V 
Veg = 15V 
‘e= = 3.0V 


ae =10V 


Vg = 0 
Veq = 0.5V 


Ht+—+. 
SHIEH: 


g= 4000 


8.0 


é Kos 

S oll | 

oe ey ANT 

bot 

es Oat ae se 

ar ae 
sEEr==4y80 
ae AN 


8.0 12 16 20: 
a COLLECTOR VOLTAGE - VOLTS 


PULSED DC CURRENT GAIN VERSUS 
COLLECTOR CURRENT 
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VERSUS COLLECTOR CURRENT 
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TYPICAL ELECTRICAL CHARACTERISTICS 


- COLLECTOR VOLTAGE - VOLTS 


Voe 


Vee lsat) - BASE SATURATION VOLTAGE - VOLTS 


BASE SATURATION VOLTAGE 


VERSUS COLLECTOR CURRENT 
1.2 


Ic ~ COLLECTOR CURRENT - mA 


CONTOURS OF CONSTANT 
GAIN BANDWIDTH PRODUCT (f,) 


Ie ~ COLLECTOR CURRENT - mA . 


NOISE FIGURE VERSUS FREQUENCY 


NF - NOISE FIGURE - dB 
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INPUT ADMITTANCE VERSUS 
FREQUENCY — OUTPUT SHORT 


- INPUT ADMITTANCE - mmho 


Yie 
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INPUT ADMITTANCE - mmho 


Yie ~ 


20 100 200 500 1000 


INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT — OUTPUT 
SHORT CIRCUIT 


Ic - COLLECTOR CURRENT - mA 


CAPACITANCE - pF 
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-—-QN3726 « 2N3727- 2N4015 - 2N4016 | 
PNP Low. LEVEL, LOW- NOISE. DIFFERENTIAL AMPLIFIERS ~ 


| — | ‘DIFFUSED SILICON. PLANAR EPITAXIAL TRANSISTORS 


GENERAL DESCRIPTION - These six-terminal devices each contain two isolated high-gain, low-noise 


PNP Double-Diffused Silicon Planar Epitaxial Transistors in one hermetically sealed enclosure. They PHYSICAL DIMENSIONS 


—-* 
-335 
305 DIA. 


temperature range, | | 3 ae eal 


are designed for use in high-performance amplifier and differential amplifier circuits requiring high 


gain, low noise at low- current levels. plus alow base-emitter voltage differential gradient over extreme — 


Seating 


i | Plane 
ABSOLUTE MAXIMUM RATINGS (Note 1) | oe : | 
axiinum Temperatures 


-65°C to +200°C 
200°C Maximum 


Stowage Temperature | 
Operating Junction Temperature 


Lead Temperature (Soldering, 60 sec Time Limit) 


300°C Maximum 


Maximum Power Dissipation (Notes 2 and 3) One Side Both Sides 
Total Dissipation at 25°C Case Temperature 0.85 Watt 1.4 Watts 
at 100°C Case Temperature 0.48 Watt 0.80 Watt 
‘at 25°C Ambient Temperature 0.40 Watt 0.50 Watt 
nteoes 2N4015 2N3726 NOTES: A dimensions inchs 
Ma ximum voltages and Current For Each Transistor °N4016 2N3727 Leads are got pated Kovar 
Vopo Collector to Base Voltage | -60 Volts -45 Volts 
Cc - Collector to Emitter Voltage (Note 4) -60 Volts -45 Volts 
Vepo Emitter to Base Voltage -5.0 Volts _-5.0 Volts 
To -- Collector Current 300 mA 300 mA 


MATCHING CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N3727 2N3726 
2N4016 2N4015 


Characteristic Min. Max. Min. Max. Test Conditions 


FE 1 
FE2 


Ver17 ‘BE2 


-V 


DC Current Gain Ratio (Note 5) 100 pA to 1.0 mA 


Base-Emitter Voltage Differential 100 vA to 1.0 mA 


AVep 1 BE 2) Base-Emitter Voltage Differential 100 ywA to 1.0 mA 
Change (Ty = -55°C to 25°C) 


A(V Base-Emitter Voltage Differential - 100 wA to 1.0 mA 


= Von) 
BE 1 BE2 Change (Ty = 25°C to 125°C) 


FAIRG 


SE reer — 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD TRANSISTORS 2N3726 © 2N3727° 2N4015 © 2N4016. 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N3726 2N4015 


. 2N3727 2N4016 
Symbol ~ Characteristic Min. Max. Min. Max. Units Test Conditions 
her DC Current Gain . 80. 80 In = 10 pA View = -5.0 V 
hor DC Current Gain 120 120 | In = 100 pA Vor = -5.0 V 
hor DC Current Gain 135 350 135 350 In = 10 mA Vo, = -5.0 V 
her DC Pulse Current Gain (Note 6) ; 115 115 In = 50 mA Vor = -5.0 V 
BVin9 Colfector to Base Breakdown Voltage : -45 -60 Volts In = 10 wA I, = 0 
BV e509 Emitter to Base Breakdown Voltage -5.0 . -5.0 . Volts I, = 10 wA In = 0 
Vo Fo Sust) Collector to Emitter Sustaining Voltage ~45 . -60 Volts In = 10 mA Ip = 0 
(Notes 4 and 6) (pulsed) 
Vor (sat) Collector Saturation Voltage (Note 6) ~0.25 -0.25 Volts © In = 50 mA I, = 2.5 mA 
Vir (sat) Base Saturation Voltage (Note 6) -1.0 -1.0 Volts Io = 50 mA In = 2.5 mA 
InRo Collector Cutoff Current 10 nA I, = 0 Vop = -30 V 
IoBo Collector Cutoff Current 10 nA Ie = Q Vos = -50 V 
Tape (150 C) Collector Cutoff Current . 10 pA Ip = Q Vos =-30 V 
Topo (150°C) Collector Cutoff Current 10 LA Ie = 0 Vos =-50 V 
I-BO Emitter Cutoff Current 100 100 nA Io = 0 VEB = -3.0 V 
hee High Frequency Current Gain 3.0 3.0 In = 10 mA Vor =-10 V 
(f = 20 Mc) | 
hee High Frequency Current Gain 2.0 6.0 2.0 6.0 — In = 50 mA Vo, = -20 V 
(£ = 100 Mc) 
Cc Common-Base, Open-Circuit, . 8.0 8.0 pf I, = 0 V =-10 V 
op0 Output Capacitance " ce 
Ce Common-Base, Open-Circuit, 25 25 pf I. = 0 Vv = -0.5 V 
ano Input Capacitance C EB 
NF Noise Figure (Note 7) 4.0 4.0 db In = 30 yA- Vor = -5.0 V 
ie Input Impedance (f = 1.0 Kc) 11.5 11.5 KOhm Ig = 10 mA Vor =-10 V 
; Reverse Voltage Feedback Ratio 1500 1500 x107° I. = 10mA V =-10 V 
re C CE 
(f = 1.0 Kc) 
be Output Conductance (f = 1.0 Kc) | 80 80 umho In = 1.0 mA Vor =-10 V. 
Forward Current Transfer Ratio , 135 420 135 420 I. = 10mA V =-10 V 
fe Cc CE 
(f = 1.0 Kc) 
* 
TYPICAL COLLECTOR CHARACTERISTICS* 2N3726e 2N3727 
I, { 
Ah 
; a4) em 
' fl ‘ ‘ 
: : tees 
aa 
a s S 
a é 4 Bole! 
z z g ana 
= a re nd pi 
pe 
0 -20 -& -60 - 80 -100 0 -20 -0 -00 -80 -100 
Vog ~ COLLECTOR - EMITTER VOLTAGE - VOLTS Vog > COLLECTOR - EMITTER VOLTAGE - VOLTS Veg 7 COLLECTOR - EMITTER VOLTAGE - VOLTS 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. . . 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-ambient thermal resistance of 431°C/Watt (derating factor of 2.29mW/°C) for one side; 
350°C /Watt (derating factor of 2.86mW/°C) for both sides. Junction-to-case thermal resistance of 206°C/Watt (derating factor of 4.85mW/°C) for one side; 
125°C /Watt (derating factor of 8.0 mW/°C) for both sides. . 


(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. 
(5) Lowest of two her FE1 
(6) Pulse Conditions = 300 psec; Duty Cycle = 1%. 
(7) f£ = 1.0Kc; R, = 10K2. BW = 200 cps. 


readings is taken as h for purposes of this ratio. 
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FAIRCHILD TRANSISTORS 2N3726 © 2N3727 © 2N4015 ¢ 2N4016 


TYPICAL ELECTRICAL CHARACTERISTICS 
2N3726 © 2N3727 © 2N4015 © 2N4016 
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* Single family characteristic on Transistor Curve Tracer. 
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2N3728 + 2N3729 
NPN HIGH PERFORMANCE DIFFERENTIAL AMPLIFIERS 


~ DIFFUSED Mees PLANAR* EPITAXIAL TRANSISTORS 


h 
BETA RATIO -- ©’. = 0.9-1.0 FROM 100 A to 1.0 mA 
FE2 


PHYSICAL DIMENSIONS 


h 
FE! = 0.8-1.0 FROM 100 WA to 1.0 mA, —55°C to +125°C | i 370 
hee, 7 : 335 


© Vaz MATCHING - - |V,_, - Vg-,| == 3.0 mV (MAX) FROM 100 1A to 1.0 mA 
© V,- TRACKING - - AV,. = 10 uV/°C (MAX) FROM 100 uA to 1.0 mA, —55°C to +125°C 
¢ MEDIUM VOLTAGE - - LV... = 30 V (MIN) 


ABSOLUTE MAXIMUM RATINGS (Note 1) oe MT 
Maximum Temperatures 
Storage Temperature ~ —65°C to +200°C 
Operating Junction Temperature 200°C Maximum 
Lead Temperature (Soldering, 60 second time limit) 300°C Maximum 
Maximum Power Dissipation One Side Both Sides 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 1.0 Watt 1.6 Watt 
at 100°C Case Temperature (Notes 2 and 3) 0.57 Watt 0.91 Watt 
at 25°C Ambient Temperature (Notes 2 and 3) 0.45 Watt 0.55 Watt 
Maximum Voltages and Current 
Vero Collector to Base Voltage 60 Volts 
Vero Collector to Emitter Voltage (Note 4) 30 Volts 
Veo Emitter to Base Voltage 9.0 Volts 
Io Collector Current | 500 mA NOTES: All dimensions in inches 
Ve bs Collector, to Collector, Voltage + 200 Volts Pahage weit 106 gras 
Voltage rating any lead to case | + 200 Volts 


MATCHING CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N3728 2N3729 
SYMBOL CHARACTERISTICS MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 


h | : 
oe DC Current Gain Ratio (Note 5) ; 1. 1.0 Io = 100 »Ato 1.0 mA 
FE2 | 


Hee, DC Current Gain Ratio (Note 5) 
heey (T, = —95°C to 125°C) 


Vee, ~ Veco! Base-Emitter Voltage Differential 5.0 3.0 I, = 100 pA to 1.0 mA 


|ACVee, - Vee2)| | Base-Emitter Voltage Differential 1.6 : 0.8 I, = 100 vA to 1.0 mA 
Change (T, = —55°C to 25°C) (20 uV/ °C) (10 wV/ °C) 


|A(Vee,-Vge.)| | Base-Emitter Voltage Differential 2.0 1.0 I, = 100 A to 1.0 mA 
Change (T, = 25°C to 125°C) (20 uV/ °C) (10 uV/ °C) 


1.0 Io = 100 uA to 1.0 mA 


*Planar is a patented Fairchild process. 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction to ambient thermal resistance of 384°C/Watt (derating factor of 2.57 mW/°C) for one side; 318°C/Watt 
(derating factor of 3.14 mW/°C) for both sides. Junction to case thermal resistance of 175°C/Watt (derating factor of 5.71 mW/°C) for one side; 109°C/Watt (derating factor 
of 9.15 mW/°C) for both sides. : 

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. 

‘ (5) Lowest of two hre readings is taken as hre: for purposes of this ratio. 

(6) Pulse Conditions: length = 300 ws; duty cycle = 1%. 


FAIRCHILD 
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTICS 


DC Current Gain 

DC Current Gain 
Hee DC Current Gain (Note 6) 
BVcg6 Collector to Base Breakdown Voltage 
BVes6 Emitter to Base Breakdown Voltage 


Veg (sust) Collector to Emitter Sustaining Voltage (Notes 4 and 6) 


Vee (sat) Collector Saturation Voltage (Note 6) 
Vee (sat) Base Saturation Voltage (Note 6) 
loRo Collector Cutoff Current 
logo (150 °C) Collector Cutoff Current 
lepo Emitter Cutoff Current 
h High Frequency Current Gain 

High Frequency Current Gain 


fe 


Common-Base, Open-Circuit Output Capacitance 
Common-Base, Open-Circuit Input Capacitance 


Input Impedance 

Reverse Voltage Feedback Ratio 
Output Conductance 

Forward Current Transfer Ratio 
Wideband Noise Figure (f = 15.7 kHz) 


TYPICAL COLLECTOR CHARACTERISTICS* 
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* Single family characteristics on Transistor Curve Tracer. 
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FAIRCHILD TRANSISTORS 2N3728 - 2N3729 | 


TEST CONDITIONS 


I. =0.1 mA Ver = 5.0V 

I, =1.0mA Vee = 9.0 V 

I. = 150 mA Veg = 9.0 V 

I. =10yA I. =0 

IL=0 lI. = 10yA 

I, = 10mA I, =0 

I. = 150 mA I, = 15mA 

I. = 150 mA I, = 15 mA 
Veg = 90V 
Veg = 90V 
Veg = 3.0V 

Ic = 1.0 mA, VQ, = 10 V, f = 20 MHz 

Ic = 50 mA, Vo; = 10 V, f = 100 MHz 

I; = 0, Veg = 10 V, f = 140 kHz 

lo = 0, Veg = 2.0 V, f = 140 kHz 

lo = 1.0 mA, Ve = 10 V, f = 1.0 kHz 

I. = 1.0 mA, Vo, = 10 V, f = 1.0 kHz 

I, = 1.0 mA, V., = 10 V, f = 1.0 kHz 

Io = 1.0 mA, V.- = 10 V, f = 1.0 kHz 

lo =0.1 mA Vop = 5.0V 

3 dB pts @ 25 Hz and 10 kHz R, = 1.0kQ 
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TYPICAL ELECTRICAL CHARACTERISTICS — 


EMITTER CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 
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FT3838 * 2N3838 
NPN-PNP GENERAL PURPOSE COMPLEMENTARY DUAL TYPE 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 


GENERAL DESCRIPTION - The FT3838 and 2N3838 each containan NPN-PNP Complementary Pair of Silicon PHYSICAL DIMENSIONS 
Planar Triode Transistors designed primarily for switching and general purpose amplifier applications in JEDEC (10-89) outline 
industrial service. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature -65°C to +200°C ; RETIN De 
; 2 cow 
i j a) — Be 
Maximum Power Dissipation One Side Both Sides | : 
ic i — BG) 
Total Dissipation at 25°C Case Temperature (Notes 2&3) 0.7 Watt 1.4 Watts Beco 
at 25°C Ambient Temperature (Notes 2&3) 0.25 Watt 0.35 Watt BOTTOM VIEW 
Maximum Voltages and Current for Each Transistor | .070 MIN TT .070 MIN. 
Vv Collector to Base Voltage 60 Volts 
CBO 
Vero Collector to Emitter Voltage | (Note 4) 40 Volts | IPs a” oto 
VEBO Emitter to Base Voltage 5.0 Volts 
To Collector Current 600 mA 
Vei-c2 Collector 1 to Collector 2 Voltage + 120 Volts ee 


Package weight 1s .09 gram 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Characteristic in. ; i Test Conditions (Note 6) 
DC Pulse Current Gain (Note 5) 
DC Current Gain 
DC Current Gain 
DC Pulse Current Gain (Note 5) 
Collector Saturation Voltage (Note 5) 
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Base Saturation Voltage (Note 5) 
Collector Cut-off Current 
Base Cut-off Current 
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wo 
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Collector to Base Breakdown Voltage 
EBO Emitter to Base Breakdown Voltage 


a a) 
aq a a 
— = 
S&S 


(sust) Collector to Emitter Sustaining Voltage 
(Notes 4 and 5) 


High Frequency Current Gain (2N3838) 
({ = 100Mc) only 


High Frequency Current Gain (FT3838) 
({ = 100Mc) only 
Output Capacitance 


Input Resistance (f = 1.0 Kc) 

Output Conductance (f = 1.0 Kc) 

Small Signal Current Gain (f = 1.0 Kc) 
Spot Noise Figure (f = 1.0 Kc) 


0 
CEO (pulsed) 


20 


fan 
< 


Q 
QD 
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_— 


Q 
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'e3] 


Q 
Qa a 
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NOTES: Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation | 
(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 


(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 175°C and junction-to-ambient thermal resistance of 600°C/Watt (derating factor of 1.67mW/°C) for one 
side; 428 °C/Watt (derating of 2.3mW/°C) for both sides. Junction-to-case thermal resistance of 214°C/Watt (derating factor of 4.67mW/°C) for one side; 
107 °C/Watt (derating factor of 9,3 mW/°C) for both sides. 


(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. 
(5) Pulse Conditions = 300 usec; Duty cycle = 1%. 
(6) Voltages and currents apply to the NPN triode. For the PNP triode the values are the same, but the signs are reversed. 


(7) This characteristic is the highest value of collector supply voltage which may be safely used with a resistive load switching circuit in whichthe collector current 
approaches 600 mA. 
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ELECTRICAL CHARACTERISTICS (28° C Free Air Temperature unless otherwise noted) 


‘Characteristic 


Collector Cutoff Current 
Emitter Cutoff Current 


er c): 
Turn-On Delay Time (see Fig. 1) 
Rise Time (see Fig. 1) _ 
Storage Time (see Fig. 2). 


Fall Time (see Fig. 2) 


Collector-Emitter Nonlatching 


y | 
CEO(NL) Voltage (see Fig. 3) (Note 7) 


Test Conditions 


+10V 
+8.35 V — — 
INPUT 
0 
‘OUTPUT = ty bn 
INPUT a t. 


TEST CIRCUIT 


FIGURE 1 


| 
Ro Gas 
90% 


“VOLTAGE WAVEFORMS 


(See Notes a, b and d) 


Vpp W714 V 


Adjust for voltages Vv 


shown for point "A. i AUN 


BB 


OUTPUT 
INPUT 


50 2 


TEST CIRCUIT 


FIGURE 2 


VOLTAGE WAVEFORMS 
(See Notes a, b and a) 


+40 V 


Monitor to ensure 


INPUT . thatVop Veg 
after pulse is 
completed 

TEST CIRCUIT 
FIGURE 


VOLTAGE WAVEFORM 
(See Notes c and d) 


3—- COLLECTOR-EMITTER NONLATCHING VOLTAGE TEST CIRCUIT 


NOTES: 


a. The input waveforms: are supplied by a generator with the following characteristics: 
50 2, t.<10 nsec, PW = 10 usec, Duty Cycle < 2%. 


Duty Cyele < 2%: for Figure Beer A a ie 


“oD, The waveronie are monitored | on an oscilloscope with the following characteristics: 


Figure 2,t. <5 nsec, Rn > 100K, Cy n S12 Pe. 


For Figure 1, Z,, = 


ut = 502, tal nsec, PW > 400 nsec, 


For Figure 1, t.<1 nsec, Rn 2 100K, C_,, <5 pf; for 


IN 


' ¢, The input wavetoria in Figure 3 has the following characteristics: PW <10 usec, Duty Cycle < 2%. 
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The signs and polarity symbols shown are for the N- p- N triode; the signs and polarity symbols are reversed for the P-N-P triode, 


- 2N4017 - 2N4018 - 2N4019 
DUAL PNP HIGH-GAIN, LOW-NOISE AMPLIFIERS 


DIFFUSED SILICON PLANAR II EPITAXIAL TRANSISTORS 


e HIGH BREAKDOWN -- 80 VOLT LVcEQ 

@ HIGH CURRENT GAIN AT LOW COLLECTOR CURRENT --250 Min. @ 10uA 
@ GUARANTEED BETA @ -55 AND +100°C 

@ LOW NOISE -- 4.0 db Max. @ 100 cps; 8.0 db Max. @ 10 cps 

e FLAT BETA FROM 1.0uA TO 50 mA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


PHYSICAL DIMENSIONS 


Storage Temperature -65°C to +200°C 
Operating Junction Temperature +200°C Maximum 
Lead Temperature (Soldering, 60 Sec Time Limit) +300°C Maximum 
Maximum Power Dissipation One Side Both Sides 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.80 Watt | 1.3 Watts 
at 25°C Ambient Temperature (Notes 2 and 3) 0.40 Watt 0.60 Watt 
Maximum Voltages and Current for Each Transistor 028 
2N4017 2N4018 2N3019 CONNECTION DIAGRAM 
VoBo Collector to Base Voltage: -80 Volts -60 Volts -45 Volts 
CEO Collector to Emitter Voltage (Note 4) -80 Volts -60 Volts -45 Volts 
VEBO Emitter to Base Voltage -6.0 Volts -6.0 Volts -6.0 Volts 
Io Collector Current 200 mA 200 mA 200 mA 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Package weight is 1 08 grams 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N4017 2N4018 2N4019 
Symbol Characteristic Min. Max. Min. Max. Min. Max. Units Test Conditions 
DC Current Gain 1.0 -5.0 V 
DC Current Gain 10 -5.0 V 
DC Current Gain -5.0 V 
Np RE DC Current Gain 1.0 -5.0 V 
h,,(100°C) DC Current Gain 1.0 -5.0 V 
V 
Vv 
V 
Vv 
Vv 


Q 


DC Pulse Current Gain (Note 5) 10 -5.0 
DC Pulse Current Gain (Note 5) 50 -5.0 
DC Pulse Current Gain (Note 5) 50 -5.0 
DC Current Gain 10 -5.0 
Noise Figure 20 -5.0 

= 150 cps, Ro= 10K 

Noise Figure : = 20 uA Vor = -5.0 V f= 10cps, 

BW = 2.0 cps, R, = 10 KOhm 
Noise Figure . 20 uA V = -5.0 V f=100cps 


CE 
BW = 15 cps, R, = 10 KOhm 


ee eee BN cn on | 
io ouou 


ZO 0000 


f =1.0 Ke 


ee) 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-ambient thermal resistance of 437°C/Watt (derating factor of 2.3 mW/°C) for one 
side; 292°C /Watt (derating factor of 3.4mW/°C) for both sides. Junction-to-case thermal resistance of 219°C/Watt (derating factor of 4.57 mW/°C) for one 
side; 135°C/Watt (derating factor of 7.4 mW/°C) for both sides, 


(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 usec; duty cycle = 1%. 
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperatire unless otherwise noted) 


CHARACTERISTICS RELATIVE TO VALUE AT Ip. * 1.0mA . 


Symbol Characteristic 

BVaRO Collector to Base Breakdown Voltage 

Voro(sust) Collector to Emitter Sustaining 

Voitage (Notes 4 and 5) 

BV BO Emitter to Base Breakdown Voltage 

Vop(sat) Collector Saturation Voltage 
(pulsed, Note 5) 

Vo p(sat) Collector Saturation Voltage 
(pulsed, Note 5) 

Ver (sat) Base Saturation Voltage 
(pulsed, Note 5) 

Vir (S4t) Base Saturation Voltage 
(pulsed, Note 5) 

Topo Collector Cutoff Current 

IoBo Collector Cutoff Current 

IoBo Collector Cutoff Current 

Topo (125°C) Collector Cutoff Current 

I po (!25°C) Collector Cutoff Current 

Topo (125 Cc) Collector eutol Current 

I BO Emitter Cutoff Current 

hy % . High Frequency Current Gain (f = 20 Mc) 

Cc éb6 Common-Base, Open-Circuit 

) Output Capacitance 

he ' Small Signal Current Gain 

({ = 1.0 Kc) 
ie Input Resistance (f = 1.0Kc) 
hy é Output Conductance (f = 1.0 Kc) 
h Voltage Feedback Ratio (f = 1.0 Kc) 


2N4017 2N4018 
Min. Max. Min. Max. 
-80 -60 
—80 —60 
-6.0 -6.0 
-0.25 -0.25 
-0.4 -0.4 
-0.9 -0.9 
-0.95 -0.95 
10 
10 
10 
10 
10 10 
2.0 8.0 2.0 8.0 
6.0 6.0 
100 550 100 700 
2.5 17 2.5 20 
5.0 40 5.0 50 
10 


10 


2N4019 

Min. Max. Units 
~45 Volts 
—45 Volts 
-6.0 Volts 
-0.25 Volts 

-0.4 Volts 

-0.9 Volts 
-0.95 Volts 

nA 

nA 

10 nA 

LA 

LA 

10 LA 
10 nA - 

2.5 8.0: 
6.0 pf 
250 700 

6.0 20 Kohm 
5.0 50 mho 
10 x1074 


FAIRCHILD TRANSISTORS 2N4017+* 2N4018 -2N4019 


TYPICAL ELECTRICAL CHARACTERISTICS 


NOISE FIGURE 
VERSUS FREQUENCY 


2N4017 
2N4018 


Ss 8.0 i = 8.0 
7" CCIE FTE =. 
: th \ ek VARIN 
a NOITU (een 
malls Wi | :.. 
BIE SHS rT (L 
A rae cast iar eeinaaiinanil bis 
10 100 > 10 Ke 100 Ke 10 mc 
f - FREQUENCY - cps 
| THESE CURVES APPLY TO ALL TYPES 
COMMON EMITTER COMMON EMITTER | 
CHARACTERISTICS VERSUS CHARACTERISTICS VERSUS 
COLLECTOR CURRENT COLLECTOR-EMITTER VOLTAGE : 
Ee ey 
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CHARACTERISTICS RELATIVE TO VALUE AT Vpp=-5.0V 
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COMMON EMITTER 
CHARACTERISTICS VERSUS 
AMBIENT TEMPERATURE 


Test Conditions 
In = 10 LA I, = 0 
(pulsed) 

I, = 10 wA In = 0 

In = mA In = 0.5 mA 
In = 50 mA I, = 5.0 mA 
In = 10 mA I, = 0.5 mA 
In = 50 mA I, = 5.0 mA 
I, = 0 Von =-70 V 
I, = 0 Von = -50 V 
I, = 0 Von = -30 V 
In = 0. Vos =-70 V 
I, = 0 Von = -50 V 
I, = 0 Von =-30 V 
In = 0 VERB = -4.0 V 
In = 0.5 mA Vor = -5.0 V 
I, = 0 Von = -5.0 V 
In = 1.0 mA Vor = -5.0 V 
In = 10 mA Vor = -5.0 V 
In = 1.0 mA Vor = -5.0 V 
In = 1.0 mA Vor = -5.0 V 

QUENCY 


Vee is ~5.0V 
2N4019 
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Wall 
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f - FREQUENCY - cps 


INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 
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* Single family characteristic on Transistor Curve Tracer. 
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* Single family characteristics on Transistor Curve Tracer. 


e HIGH BREAKDOWN -- 80 VOLT LVcEO 


@ HIGH CURRENT GAIN AT LOW COLLECTOR CURRENT --250 Min. @ 10uA 


@ GUARANTEED BETA @ -55 AND +100°C 
e@ LOW NOISE -- 4.0 db Max. @ 100 cps; 8.0 db Max. @ 10 cps 
@ FLAT BETA FROM 1.0uA TO 50 mA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 
Storage Temperature 


Operating Junction Temperature 


Lead Temperature (Soldering, 60 Sec Time Limit) 


-65°C to +200°C 
+200°C Maximum 


+300°C Maximum 


= FT4017 « FT4018 ¢ FT4019 
DUAL PNP HIGH-GAIN, LOW-NOISE AMPLIFIERS 


| | ~ DIFFUSED SILICON PLANAR II EPITAXIAL TRANSISTORS 


PHYSICAL DIMENSIONS 


.230 
"309 DIA. 


6 LEADS 
019 
‘016 DIA. 


Collector 
Base 


' Emitter 


Maximum Power Dissipation One Side Both Sides Bice 
Base 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.70 Watt 1.10 Watts Collector 
at 25°C Ambient Temperature (Notes 2 and 3) 0.40 Watt 0.50 Watt 
Maximum Voltages and Current for Each Transistor 
FT4017 FT4018 FT 4019 CONNECTION DIAGRAM 
VoRo Collector to Base Voltage -80 Volts -60 Volts -45 Volts coed Ne 3 
Lead No. 2 
Vo EO Collector to Emitter Voltage (Note 4) -80 Volts -60 Volts -45 Volts eka Nee <n eee 
VEBO Emitter to Base Voltage -6.0 Volts -6.0 Volts ~6.0 Volts eeenok 
Io Collector Current 200 mA 200 mA 200 mA Lead No. 7 


BOTTOM VIEW 
NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Package weight 1s 0.62 gram 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


FT 4017 
Min. Max. 


FT4018 


Min, Max. Test Conditions 


1.0 yA Vor 
10 uA Vor 
LA V 
1.0 mA Vor 
1.0 mA Ver 
10 mA V 


CE 
50 mA V 


CE 
50 mA Vor 
10 pA Vor -5.0 
20 yA Vor -5.0 
=150cps, R 


=10K2 
Noise Figure ‘ I,= 20 wA V = -5.0 V f= 10 cps, 


Characteristic 


DC Current Gain 
DC Current Gain 
DC Current Gain 
Der DC Current Gain 
h,.(100° C) DC Current Gain 

DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Current Gain 


Noise Figure 


-5.0 
-5.0 
-5.0 
-5.0 
-5.0 
-5.0 
-5.0 
-5.0 


| hee 
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NF 
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f=1.0Kc 


ooo 
=Q 
"t 


N) 
Cc. CE 
BW = 2.0 cps, R, = 10 KOhm 


20 yA Vor = -5.0 V f=100cps 


BW = 15 cps, R, = 10 KOhm 


NF 


NF Noise Figure 


Additional Electrical Characteristics on page 2 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-ambient thermal resistance of 437°C/Watt (derating factor of 2.3 mW/°C) for one 
side; 350 “C/Watt (derating factor of 2.8mW/°C) for both sides. Junction-to-case thermal resistance of 250°C/Watt (derating factor of 4.0 mW/°C) forone 
side; 159°C/Watt (derating factor of 6.2mW/°C) for both sides. 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 


(5) Pulse Conditions: length = 300 usec; duty cycle = 1%. 
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FAIRCHILD TRANSISTORS FT4017 e FT4018 e FT4019 


ELECTRICAL CHARACTERISTICS (25°C Free Air peas unless otherwise noted) | 
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CHARACTERISTICS RELATIVE TO VALUE AT I¢ 


oy 


a ed ee | 


Symbol — 
BVcBo 
Vero(su st) 


BV BO 


cRsat) 


V sat) 


cE! 


‘V sat) 


BE! 


V sat) 


BE! 
CBO 
CBO 
CBO 
CBO 
CBO 
cBo' 
EBO. 


(125°C) 
(125 C) 


jo on on en 


ere 
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tone! 
feo) 


h, 
ie 
oe 


re 


db 


NOISE FIGURE 


F 
ine 
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COMMON EMITTER 
CHARACTERISTICS VERSUS 
COLLECTOR CURRENT 


125°C). 


NAL 


— 
fom) 


<OMA, Rg = 1.0K 


‘Characteristic 


Collector to Base Breakdown Voltage 


Collector to Emitter Sustaining 
Voltage (Notes 4 and 5) 


Emitter to Base Breakdown Voltage’ 


Collector Saturation Voltage 
(pulsed, Note 5) 


Collector Saturation Voltage 
(pulsed, Note 5) 


Base Saturation Voltage 
(pulsed, Note 5) 


Base Saturation Voltage 
(pulsed, Note 5) 


Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Emitter Cutoff Current 

High Frequency Current Gain (f = 20 Mc) 


Common-Base, Open-Circuit 
Output Capacitance 


Small Signal Current Gain 


(f = 1.0 Kc) 
Input Resistance (f = 1.0 Kc) 
Output Conductance (f = 1.0 Kc) 


Voltage Feedback Ratio (f = 1.0 Kc) 


FT4017 
Min. Max. 
-80 
—80 
-6.0 
-0.25 
—-0.4 
-0.9 
-0.95 
10 
10 
10 
2.0 8.0 
6.0 
100 550 
2.5 17 
5.0 40 
10 


FT 4018 
. Min. Max. 
-60 
—60 
-6.0 
-0.25 
-0.4 
-0.9 
-0.95 
10 
10 
10 . 
2.0 8.0 
6,0 
100 700 
2.5 20 
5.0 50 
10 


-FT4019 
Min. Max. 
-45 
—45 
-6.0 
-0.25 
-0.4 
-0.9 
~0.95 
10 
10 
10 
2.5 8,0 
6.0 
250 700 
6.0 20 
5.0 50 
10 


TYPICAL ELECTRICAL CHARACTERISTICS 


NOISE FIGURE 
VERSUS FREQUENCY 


FT4017 
FT 4018 


NI | tt A 


FREQUENCY - cps 


ae 


11~3962-015 


10 mc 


10 


* -5.0V 
\ a 


Units 


Volts 
Volts 


Volts 
Volts 


Volts 


Volts 


Volts 


nA 
nA 
nA 
LA 
LA 
LA 
nA 


pf 


Test Conditions 


In = 10 uA L = 0 
Ps — 5.0 mA I, = 0 
(pulsed) 
I, = 10 es In = 
In = 10 mA I, = 0.5 mA 
In = 50 mA I, = 5.0 mA 
ly = 10 mA I, = 0.5 mA 
In = 50 mA I, = §.0 mA 
I, = 0 Vop = -70 V 
I, 7 0 Von = -50 V 
I, = 0 Vop = -30 V 
In= 0 Vop -170 Vo 
I. = Vop = -50 V 
I, = 0 Vop = -30 V 
In = 0 Ves = -4,0 V 
In = 0.5 mA Vor = -5.0 V 
IF. = 0 Vop = -5.0 V 
In = 1.0 mA Vor = -5,0 V 
In = 10 mA Vor = -5.0 V 
In = 10 mA Vor = -5.0 V 
In = 10 mA Vor = -5.0 V 


NOISE FIGURE 


VERSUS FREQUENCY 


LINE a 
CERCUICCAICC AICI AY 


Ie = 0.5mA, Ry = 1.0KQ 


THESE CURVES APPLY TO ALL TYPES 


COMMON EMITTER 
CHARACTERISTICS VERSUS 
“AMBIENT TEMPERATURE 


COMMON EMITTER 
CHARACTERISTICS VERSUS 
COLLECTOR-EMITTER VOLTAGE 


COLLECTOR 


CURRENT 


11-3962-003 


/7 MA 


CHARACTERISTI cS RELATIVE:TO VALUE AT Vog7 79. OV 


CHARACTERISTICS RELATIVE TO VALUE AT Ty = 25° 


ine) 
4 
oO 


— 
* 
oo 


_ 
ey 
a 


Ic * 1.0mA 


aT) e 


FREQUENCY 


ieee 
Ne 


CAPACITANCE 


Me 


oy 


11-3962-022 


AA 
au 


AL 


rt 
- cps 


1.0mc 10 mc 


INPUT AND OUTPUT 
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FAIRCHILD TRANSISTORS 2N4020 THROUGH 2N4025 


2N4020 
ELECTRICAL CHARACTERISTICS 2N4022 
‘ ; : 2N4021 2N4023 
(25°C Free Air Temperature unless otherwise noted) 2N4024 2N4025 
Symbol te Characteristic Min. Max. Min. Max. Units Test Conditions 
Nee DC Current Gain 60 — 180 I, =1.0uA Vom = 75.0 V 
h,- DC Current Gain 100 350 250 500 IL =10uA Vor = -5,.0 V 
bppl-55°C) DC Current Gain 40 100 In = 10 HA Vag = -5.0 V 
tpp DC Current Gain 100 400 250 550 In = 100 uA Vor = -5.0 V 
her DC Current Gain 100 500 250 600 Io = 1.0 mA Vor = -5.0 V 
h,.(100°C) DC Current Gain 600 800 I, =1.0mA Vor = 79.0 V 
her DC Pulse Current Gain (Note 6) 100 200 In = 10 mA Vor = -5.0 V 
her DC Pulse Current Gain (Note 6) 90 180 In = 50 mA Vor = -5.0 V 
hyp (-55°C) DC Pulse Current Gain (Note 6) 40 80 Io = 50 mA Vor = -5.0 V 
NF Noise Figure 3.0 2.0 db Io = 20 wWA, Vor =-5.0 V, 
f=1.0Kc, BW=150cps, Ro= 10K 
NF Noise Figure 8.0 db Ia = 20 wA, Vor = -5.0 V, 
f = 10 cps, 
BW = 2.0 cps, R, = 10 Kohm 
NF Noise Figure 10 4.0 db In = 20 uA, Vop = -5.0 V, 
f = 100 cps, 
BW = 15 cps, R, = a Kohm | 
Vag (sat) Collector Saturation Voltage -0.25 -0.25 Volts In = 10 mA I 0.5 mA 
Vo, (sat) Collector Saturation Voltage (Note 6) -0.4 -0.4 Volts Io = 50 mA In = 5.0 mA 
© (pulsed) 
Ver (sat) Base Saturation Voltage -0.9 -0.9 Volts In = 10 mA Ip = 0.5 mA 
Ver (sat) Base Saturation Voltage (Note 6) -0.95 -0.95 Volts Io = 50 mA BO 5.0 mA 
(pulsed) 
Cc Common-Base, OpernCircuit 6.0 6.0 pf I, = 0 Vv = -5.0 V 
obo Output Capacitance : cp 
c Common-Base, Oper-Circuit 15 15 pf IL = 0 V = -0.5 V 
ibo Input Capacitance C ER 
hee High Frequency Current Gain (f = 20 Mc) 2.0 8.0 2.5 8.0 In = 0.5 mA Vor = -5.0 V 
hie Input Resistance (f = 1.0 Kc) 2.5 17 6.0 20 KOhm In = 10 mA Vor = -5.0 V 
hoe Output Conductance (f = 1.0 Kc) 5.0 40 5.0 50 ymho I, = 10 mA Va, =-5.0 V 
hie Reverse Voltage Feedback Ratio (f = 1.0 Kc) 10 10 x1074 Io = 1.0 mA Vor = -5.0 V 
hee Small Signal Current Gain (f = 1.0 Kc) 100 550 250 700 In = 10 mA Vor = -5.0 V 
2N4021 
2N4022 
2N4020 2N4024 
2N4023 2N4025 
Symbol Characteristic Min. Max. Min. Max, Units Test Conditions 
IoBo Collector Cutoff Current 10 nA I, = 0 Vop = -30 V 
Topo Collector Cutoff Current 10 nA I, = 0 Vop =-50 V 
Topo (125°C) Collector Cutoff Current 10 pA In = 0 Vop =-30 V 
Topo (125°C) Collector Cutoff Current 10 uA In = 0 Vos =-50 V 
TeRO Emitter Cutoff Current 10 - 10 nA In = 0 Ver = -4,.0 V 
BV Collector to Base Breakdown Volts I = Q I = 10 uA 
CBO Voltage -45 -60 E C 
Voeo(sust) | Collector to Emitter Sustaining Voltage —45 —60 Volts Ie —5.0mA I, = 0 
Voltage (Notes 4 and 5) (pulsed) 
BVERO Emitter to Base Breakdown -6.0 -6.0 Volts To = 0 I, = 10 LA 
Voltage 
INPUT AND OUTPUT 
NOISE FIGURE NOISE FIGURE CAPACITANCES VERSUS 
VERSUS FREQUENCY VERSUS FREQUENCY REVERSE BIAS VOLTAGE 
1 
2N4024 
57 5.0V 
iil Mill HLT ; : CCITT 
aw boas 2 
oy Ip * 20uA, Re= ay |] as \ \ = 
mali aaa - i a 
NA Wi SU TY HL : Toa 
Ip 0.5 mA, Ro* 1.0K2 © 
oN Net L co HN Naso 
TING MOTTITTIN TY ‘ail HHL reat |) 2N4020, 2N4022, ONAIES ANG AND ze 
hn ORCC CEH, LULL Tees | ce 
10 \Kc 10 Ke 100 Ke 10Mc 10 10 Kc ra Ke IM. & -4.0 -8.0 -12 -1 
{ - FREQUENCY - cps ee FREQUENCY - Veg, Vop - REVERSE BIAS VOLTAGE - iar 
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* Single family characteristics on Transistor Curve Tracer. 


2N4020 THROUGH 2N4025 
PNP HIGH-GAIN, LOW-NOISE DIFFERENTIAL AMPLIFIERS 


DIFFUSED SILICON PLANAR I! EPITAXIAL TRANSISTORS 


HIGH BREAKDOWN -- 45 AND 60 VOLT LVc¢g 

HIGH CURRENT GAIN AT LOW COLLECTOR CURRENT -- 250 Min. @ 10 uA 
GUARANTEED BETA AT-55 AND +100°C 

10% BETA MATCH FROM 100pPA TO 1.0 mA 

LOW NOISE -- 4.0 db Max. @ 100 cps; 8.0 db Max. @ 10 cps 

@ FLAT BETA FROM 1.0 uA TO 50 mA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


PHYSICAL DIMENSIONS 


Storage Temperature -65°C to +200°C 
+200°C Maximum 


+300°C Maximum 


Operating Junction Temperature 


Lead Temperature (Soldering, 60 sec Time Limit) 


Maximum Power Dissipation One Side Both Sides 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.80 Watt 1.3 Watts 
at 25°C Ambient Temperature (Notes 2 and 3) 0.40 Watt 0.60 Watts 
Maximum Voltages and Current for each Transistor 2N4021 
2N4024 aNaozs 
2N4025 
Vopo Collector to Base Voltage -60 Volts -45 Volts 
Vero Collector to Emitter Voltage (Note 4) -60 Volts -45 Volts 
VEBO Emitter to Base Voltage -6.0 Volts -6.0 Volts BOTTOM VIEW 
In Collector Current 200 mA 200 mA wie Lede ae got pated Kova 
Package weight is 1 08 grams 
MATCHING CHARACTERISTICS | 
2N4020 2N4023 
(25°C Free Air Temperature unless otherwise noted) 2N4021 2N4024 
2N4022 2N4025 


.. NOTES: 


(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 


(2) These are steady state limits. 


Characteristic 


DC Current Gain Ratio (Note 5) 


Base-Emitter Voltage Differential 
Base-Emitter Voltage Differential 
Base-Emitter Voltage Differential 


Change (Ty = -55°C to +25°C) 


Base-Emitter Voltage Differential 
Change (Ty = 25°C to +125°C) 


Test Conditions 


100 wA to 1.0 mA 


= 100 uA 
= 100 yvAto1.0mA 
100 yA 


100 LA 


The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-ambient thermal resistance of 437°C/Watt (derating factor of 2.3 mW/°C) for one side; 
292°C/Watt (derating factor of 3.4 mW/°C) for both sides, Junction-to-case thermal resistance of 219°C/Watt (derating factor of 4.57 mW/°C) for one side; 135°C/ 
Watt (derating factor of 7.4 mW/°C) for both sides. . 


(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 


(5) Lowest of two ber readings is taken as hor 1 for purposes of this ratio. 
(6) Pulse Conditions: length = 300 usec; duty cycle = 1%. 
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FAIRCHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


ELECTRICAL CHARACTERISTICS | | 
(25°C Free Air Temperature unless otherwise noted) 


Symbol 


2N4021 
2N4024 


- 2N4020 


2N4022 © 


2N4023 


2N4025 


TRANSISTORS 2N4020 THROUGH 2N4025 


Characteristic Test Conditions 
Hee . DC Current Gain 60 180 1, = 1.0 uA Vop = 75:0 V 
hee DC Current Gain 100 350 250 500 1,.=10.yA Vop =-5.0 V 
hp pl-55°C) DC Current Gain 40 100 In = 10 uA Vor = -5.0 V 
her DC Current Gain 100 400 250 550 In = 100 LA Vor = -5.0 V 
her DC Current Gain 100 500 250 600 Ia. = 1.0 mA Vor = -5.0 V 
h,.(100°C) DC Current Gain 600 800 I, =1.0mA Vor = -5.0 V. 
hep DC Pulse Current Gain (Note 6) 100 200 Io = 10 mA Vor = -5.0 V 
her DC Pulse Current Gain (Note 6) 90 180 In = 50 mA Vor = -5.0 V 
hp p(-55°C) DC Pulse Current Gain (Note 6) 40 80 Io = 50 mA Vor = -5.0 V 
NF Noise Figure 3.0 2.0 db Io = 20 uA, Vor = -5.0 V, 
f=1.0Kc, BW=150cps, R= 10K2Q 
NF Noise Figure 8.0 db I. = 20 wA, V = -5.0 V, 
CE 
f = 10 cps, 
BW = 2.0 cps, R, = 10 Kohm 
NF Noise Figure 10 4.0 db In Ps ae uA, Vor = -5.0 V, 
= 100 cps, | | 
| , | BW = 15 cps, R, = 10 Kohm 
Vop(sat) Collector Saturation Voltage -0.25 ~0,25 Volts In = 10 mA 1, = 0.5 mA 
V (sat) Collector Saturation Voltage (Note 6) -0.4 -0.4 Volts: I, = 50 mA I = 5.0 mA 
CE (pulsed) B 
Vip (sat) Base Saturation Voltage -0.9 -0.9 Volts In = 10 mA In = 0.5 mA 
V._(sat) Base Saturation Voltage (Note 6) -0.95 -0.95 Volts I = 50 mA I = 5.0 mA 
BE | Cc (pulsed) BO. 
Cc . Common-Base, Open-Circuit © 6.0 6.0 pf I = 0 V = -5.0 V 
one Output Capacitance e CB 
Cio Common-Base, Open-Circuit 15 15 . pf In = 0 Ves = -0.5 V 
Input Capacitance 
Nee High Frequency Current Gain (f = 20Mc) 2.0 8.0 2.5 8.0 I, = 0.5 mA Vor = -5.0 V 
hie Input Resistance (f = 1.0 Kc) 2.5 17 6.0 20 KOhm Ia = 10 mA. Vor = -5.0 V 
hoe Output Conductance (f = 1.0 Kc) 5.0 40 5.0 50 umho I, = 1.0 mA Vor = -5.0 V- 
hie Reverse Voltage Feedback Ratio (f = 1.0 Kc) 10 10 x1074 In = 1.0 mA. Vor = -5.0 V 
Nee Small Signal Current Gain (f = 1.0 Kc) 100 550: 250 700 Io = 10 mA Vor = -5.0 V 
IN4021 
2N4022 
2N4020 2N4024 
| 2N4023 © 2N4025 
Symbol Characteristic Min. Max. Min. Max. Units Test Conditions 
IaBO Collector Cutoff Current 10 nA I, = 0 Vop = -30 V 
InBo Collector Cutoff Current 10 nA I, = 0 CB = -50 V 
La Ro (125 C) Collector Cutoff Current 10 uA I, = 0 Von = -30 V 
Topo (t25 C) Collector Cutoff Current 10 LA I. = 0 Vop = -50 V 
1 BO : Emitter Cutoff Current ° 10 10 nA In = 0 Ves = -4,0 V 
BV Collector to Base Breakdown Volts I, = 0 I = 10 uA 
CBO Voltage -45 -60 E Cc 
Vega (sust) Collector to Emitter Sustaining Voltage —45 —60 Volts |.=5.0mA I, = 0 
Voltage (Notes 4 and 5) (pulsed) 
BV BO Emitter to Base Breakdown -6.0 -6.0 Volts In = 0 I, = 10 uA 


Voltage 


TYPICAL ELECTRICAL CHARACTERISTICS 


NOISE FIGURE 
VERSUS FREQUENCY 


°0 100 1 Kc 10 Kc 100 Kc 


f - FREQUENCY - cps 


1Mc 


NOISE FIGURE 
REQUENCY 


10 100 


1 Ke 10 Kc 


8.0} 
3 3 
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3 3 
a om 
8 s 4.0 
2 2 ee | 
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FT4020 THROUGH FT4025 
PNP HIGH-GAIN, LOW-NOISE DIFFERENTIAL AMPLIFIERS 


DIFFUSED SILICON PLANAR II EPITAXIAL TRANSISTORS 


HIGH BREAKDOWN -- 45 AND 60 VOLT LVc¢g 

HIGH CURRENT GAIN AT LOW COLLECTOR CURRENT -- 250 Min. @ 10 un 
GUARANTEED BETA AT-55 AND +100°C 

10% BETA MATCH FROM 100A TO 1.0 mA 

LOW NOISE -- 4.0 db Max. @ 100 cps; 8.0 db Max. @ 10 cps 

e FLAT BETA FROM 1.0 uA TO 50 mA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


PHYSICAL DIMENSIONS 


.230. 
209 DIA. 


Storage Temperature ~65°C to +200°C ee 
ase 
Operating Junction Temperature . +200°C Maximum Emitter 
Lead Temperature (Soldering, 60 sec Time Limit) ~ +300°C Maximum 
Emitter 
Maximum Power Dissipation One Side Both Sides . Base 
Collector 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.70 Watt 1.10 Watts 
at 25°C Ambient Temperature (Notes 2 and 3) 0.40 Watt 0.50 Watts 
Maximum Voltages and Current for each Transistor FT4021 FT 4020 CONNECTION DIAGRAM 
FT 4022 
i FT 4004 FT 4023 ea No. 3 
Lead No 
FT 4025 Ae 
Verso Collector to Base Voltage -60 Volts -~45 Volts ac Rees oy ere 
VoKo Collector to Emitter Voltage (Note 4) -60 Volts -45 Volts a ae No. 6 
Vv EBO Emitter to Base Voltage -6.0 Volts -6.0 Volts BOTTOM VIEW 
i Collector Current . # 200 mA 200 mA ie hvasds are gail elacaaadl 
Package weight 1s 0.62 gram 
MATCHING CHARACTERISTICS 
; FT 4020 FT 4023 
(25°C Free Air Temperature unless otherwise noted) FT 4021 FT 4024 
FT 4022 FT4025 


Characteristic in. ‘ in. , ; i Test Conditions 


*h 
—— DC Current Gain Ratio (Note 5) ; : : : = 100 zAto1.0mA 
FE2 


‘| Vee: — Vere Base-Emitter Voltage Differential : : = 100uA 
| Vee: — Vee] Base-Emitter Voltage Differential _ = 100 vAto 1.0mA 


[4(V5e 17 Var 2} | Base-Emitter Voltage Differential , , 100 pA 
Change (T, = -55°C to +25°C) 


[4("sx 17 VBE 2) | Base-Emitter Voltage Differential ‘ ‘ . 100 yA 
Change (TA = 25°C to +125°C) 

tNOTE: These Numerals Apply to the Fairchild FACT Program. 

‘*NOTE: FACT Program End-Point Measurement Parameter. 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. | 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations, 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-ambient thermal resistance of 437°C/Watt (derating factor of 2.3 mW/°C) for one side; 
350°C/Watt (derating factor of 2.8 mW/°C) for both sides. Junction-to-case thermal resistance of 250° crwan (derating factor of 4.0 mW/°C) for one side; 159°C/ 
Watt (derating factor of 6.2 mW/°C) for both sides. 


(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 
(5) Lowest of two her readings is taken as hor 1 for purposes of this ratio. 
(6) Pulse Conditions: length = 300 psec; duty cycle = 1%. 
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ef HIBCHILD TRANSISTORS FT4020 THROUGH FT4025_ 


| FT 4020 
ELECTRICAL CHARACTERISTICS _ ~FT4022 
, : FT 4021 FT 4023 | 
(25° C Free Air Temperature unless otherwise noted) we & FT4024 | ¥FYT4025 
Characteristic. —_ ; in. aX, Min. . i Test Conditions _# 
hee ’ . DC Current Gain 60 180 I, = 1.0 uA Vog = 75.0 V 
hee pa NOS coated DC Current Gain | 100 350 250 500 Ig = 10 pA Vor = -5.0 V 
hy £f-55°C) pC Current Gain 40 100 . Ia = 10 wA Vor = -5.0 V 
cs DC Current Gain 100: 400 250 550 In = 100 uA Vo, =-5.0 V 
hp DC Current Gain 100 500 . 250 600 In = 1.0 mA Vor = -5.0 V 
h..(100° Cc) | DC Current Gain | 600 — 800  I¢=1.0mA Vor = 75.0 V 
fds DC Pulse Current Gain (Note 6) 100 200 I, = 10 mA Vo, = -5.0 V 
her DC Pulse Current Gain (Note 6) 90 180 Io = 50 mA Vor = -5.0 V 
bpp (-55°C) : DC Pulse Current Gain (Note 6) 40 80 In = 50 mA Vor = -5.0 V 
NF : Noise Figure 3.0 2.0 db I, = 20 HA, Vog = -5.0 V, 
— . f=1.0Kc, BW=150cps, Rg= 10K2 
NF Noise Figure | 8.0 db I, = 20 WA, Von =-5.0 V, 
f — 10 cps, 
' 4 . lies arate = 10 Kohm 
NF Noise Figure 10 4.0 db Io = LA, Ve = -5.0 V, 
f= 100 cps, CE 


“9 BW = 15 cps, R, = 10 Kohm 
.V,_(sat) Collector Saturation Voltage -0.25 -0.25 Volts I, = 10 mA I = 0.5 mA 


CE Cc B 
V.(sat) Collector Saturation Voltage (Note 6) -0.4 -0.4 Volts In = 50 mA I = 5.0 mA 
_ CE B 
. © (pulsed) 
Vip (sat) | Base Saturation Voltage -0.9 -0.9 Volts In = 10 mA In = 0.5 mA 
- Vi_(sat) Base Saturation Voltage (Note 6) -0.95 -0.95 Volts In = 50 mA Ip = 5.0 mA 
BE 
. © (pulsed) 
Cc Common-Base, Open-Circuit ‘ 6.0 6.0 pf I, = 0 Vv = -5.0 V 
ono Output Capacitance - = 
Cibo Common-Base, Open-Circuit 15 15 pf In = 0. Vip =-0.5 V 
Input Capacitance 
hee. High Frequency Current Gain (f = 20 Mc) 2.0 8.0 2.5 8.0 Iq = 055 mA Vo, =-5.0 V 
he Input Resistance (f = 1.0 Kc) 2.5 17 6.0 20 KOhm I, = 1.0 mA Vor 775.0 V 
hs 7 Output Conductance (f = 1.0 Ke) 5.0 40 5.0 50 ymho I, = 10 mA Vo, =-5.0 V 
hie . Reverse Voltage Feedback Ratio (f= 1.0 Kc) 10 10 x1074 Ig -= 1.0 mA Vor = -5.0 V 
bee Small Signal Current Gain (f = 1.0 Kc) 100 550 250 700 Io = 1.0 mA Vor = -5.0 V 
FT4021 
FT4022 
FT 4020 FT 4024 
FT 4023 FT4025 
Symbol Characteristic . Min. Max, Min. Max. Units Test Conditions 


I 
I 


Collector Cutoff Current 

Collector Cutoff Current 

(125°C) Collector Cutoff Current 

(125°C) ‘Collector Cutoff Current 
Emitter Cutoff Current 


CBO 
CBO 
‘cBO 
IoBo 
TEB0 


fd BVopo Collector to Base Breakdown 


Voltage 


Veg (sust) . , Collector to Emitter Sustaining Voltage . | I, = 5.0 mA 
Bs Voltage (Notes 4 and 5) (pulsed) 


BV cor Emitter to Base Breakdown 
EBO Voltage 


TYPICAL ELECTRICAL CHARACTERISTICS 


| i | INPUT AND OUTPUT 
NOISE FIGURE : NOISE FIGURE CAPACITANCES VERSUS 
ited FREQUENCY a VERSUS FREQUENCY REVERSE BIAS VOLTAGE 
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FAIRCHILD TRANSISTORS FT4020 THROUGH FT4025 


TYPICAL ELECTRICAL CHARACTERISTICS FOR FT4020, FT4022, FT4023 AND FT4025 


COLLECTOR CHARACTERISTICS* 
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* Single family characteristics on Transistor Curve Tracer. 
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. COLLECTOR CHARACTERISTICS 
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_ FAIRCHILD TRANSISTORS FT4020 THROUGH FT4025 


TYPICAL ELECTRICAL CHARACTERISTICS FOR FT4021 AND FT4024 
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* Single family characteristics on Transistor Curve Tracer. 


2N4955 - 2N4956 
NPN LOW-LEVEL, LOW-NOISE DIFFERENTIAL AMPLIFIERS 


DIFFUSED SILICON PLANAR* TRANSISTORS 


BETA MATCH -- 20% MAX. AT 100 ,A. 
Voc TRACKING -- 20 .V/°C MAX. AT 100 »A FROM —40°C TO +85°C. PHYSICAL DIMENSIONS 
Vic MATCH -- 5.0 mV MAX. AT 100 WA. 

hee-- 100 MIN. AT 100 A; 60 MIN. AT 10 ,A. 


e LOW NOISE FIGURE -- 4.5 dB MAX. 
© SOLID PACKAGE TO GIVE MAXIMUM MECHANICAL SUPPORT TO THE CHIP. aes fr 
Seating} 
nate 500 MIN. 
ABSOLUTE MAXIMUM RATINGS [Note 1] Bienes fl} {| tt | 
Maximum Temperatures 022 Dig. .200 
Storage Temperature 7 —55°C to +125°C Ute 100 | 
Operating Junction Temperature +125°C Emitter ——- | 
Lead Temperature (Soldering, 10 seconds Time Limit) + 260°C 
Maximum Power Dissipation [Note 2 and 3] eae Gis Emitter 
One Side Both Sides Oe Base 
Total Dissipation at 25°C Case Temperature 0.75 Watt 1.3 Watts -— Collector 
| at 25°C Ambient Temperature 0.35 Watt 0.45 Watt 
| ; MAX. 
| Maximum Voltages and Current for Each Transistor | ee eee ey ee 
Vso Collector to Base Voltage 30 Volts | Package eee is 0.77 gram 
Veeco —- Collector to Emitter Voltage [Note 4] 25 Volts ee 
Vso Emitter to Base Voltage “s 5.0 Volts 


le Collector Current | 30 mA 


MATCHING AND ELECTRICAL CHARACTERISTICS FOR 2N4956 (25°C Free Air Temperature unless otherwise noted) 


For 2N4956 only 


SYMBOL CHARACTERISTICS MIN. MAX. UNITS TEST CONDITIONS 
pi | DC Current Gain Ratio [Note 5] 08 10 | lc = 100 uA Vee = 5.0 V 
(Vee: — Vee2) Base-Emitter Voltage Differential [Note 61 _ | «10 mV le =10uAtol.OmA Vce = 5.0V 
(Vee: — Voed) Base-Emitter Voltage Differential [Note 6] = §.0 mV Ic = 100 uA Vce = 5.0V 
A(Vee; — Vee2) Base-Emitter Voltage Differential Change 1.3 mV - Ic = 100 uA Vee = 5.0 V 
(T, = —40°C to +25°C) (Note 6) ti est (20 VOC) 
A(Vee, — Vee2) Base-Emitter Voltage Differential Change 1.2 mV Ic = 100 vA Vee = 5.0 V 
(Ts = +25°C to + 85°C) [Note 6] (20 pV/°C) 


* Planar is a patented Fairchild process. 
NOTES: ’ 


1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should bé consulted on applications involving pulsed or low duty cycle operations. 


3. These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 133°C/Watt (derating factor of 7.5 mW/°C) for one side; and 77°C/Watt (derating 


factor of 13 mW/°C) for both sides. Junction to ambient thermal resistance of 286°C/Watt (derating factor of 3.5 mW/°C) for one side; and 222°C/Watt (derating factor of 4.5 mW/°C) for 
both sides. 


. Rating refers to a high-current point where collector-to-emitter voltage is lowest. 
. Lowest of two h,, readings is taken as h,., for purposes of this ratio. 

. Absolute values. 

. Pulse Conditions: length = 300 us; duty cycle = 1%. 
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FAIRCHILD TRANSISTORS 2N4955 + 2N4956 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


- COLLECTOR CURRENT - mA 


le 


NF - NOISE FIGURE - dB 


SYMBOL 


hee 

hee 

hee 

Vee (sat) 
Vee (on) 
loBo 

lego (85°C) 
lcEo 

leBo 

Cob 

hte 

hte 

hie 

Noe 

Nre 

BV cto 
Veo (sust) 


BV eso 
Cob 


NF 
NF 


COLLECTOR CHARACTERISTICS* 


Veg 


WIDE BAND NOISE FIGURE 
VERSUS SOURCE RESISTANCE 


CHARACTERISTIC 


DC Current Gain 

DC Current Gain 

DC Current Gain 

Collector Saturation Voltage 
Emitter-Base On Voltage 
Collector Cutoff Current 


~ Collector Cutoff Current 


Collector Cutoff Current 

Emitter Cutoff Current 

Collector-Base Capacitance 

High Frequency Current Gain (f = 20 MHz) 
Small Signal Current Gain (f = 1.0 kHz) 
Input Impedance (f = 1.0 kHz) 

Output Conductance (f = 1.0 kHz) 

Voltage Feedback Ratio (f = 1.0 kHz) 
Collector to Base Breakdown Voltage 


Collector to Emitter Sustaining Voltage 
(pulsed, notes 4 and 7) 


Emitter to Base Breakdown Voltage 


- Emitter-Base Capacitance 


Narrow Band Noise Figure (f = 1.0 kHz) 


Wide Band Noise Figure 
(3.0 dB points @ 10 Hz and 10 kHz) 
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TYPICAL ELECTRICAL CHARACTERISTICS 


DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
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IcBo 7 COLLECTOR-BASE REVERSE CURRENT - nA 


CAPACITANCE - pF 


TEST CONDITIONS 


= 104 
B.W. = 200 Hz 


I= 10 yA 


B.W. = 15.7 kHz 


Vee = 5.0 V 
Vee = 5.0 V 
Vee = 5.0V 


ls = 0.1 mA 


Vce = 5.0 V 
Ves = 25V 
Ves = 25V 
Vce = 5.0V 
Ves = 0.0 V 


Ves = 10V 
Vee = 5.0V 


Vce = 5.0 V 

Vee = 5.0 V 

Vee = 5.0 V 

Vee = 5.0 V 
le = 0 : 
Ip — 0 


lc = 0 
Vee _ 0.5V 


Vee = 5.0 V 


Rs — 10 kQ 
Vee = §.0V 
Rs = 10 kQ 


COLLECTOR-BASE DIODE REVERSE 
CURRENT VERSUS 
REVERSE BIAS VOLTAGE 


Vog ~ COLLECTOR-BASE VOLTAGE - VOLTS 


OUTPUT CAPACITANCE 
VERSUS REVERSE BIAS VOLTAGE 


REVERSE BIAS VOLTAGE - VOLTS 
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_ 2N5254 + 2N5255 » 2N5256 
PNP LOW-LEVEL, LOW-NOISE DIFFERENTIAL AMPLIFIERS 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


e EXCELLENT V,, MATCH... . . 3.0 mV (MAX.) AT 100 HA 

e TIGHT BETA MATCH...... 10% (MAX.) AT 100 uA PHYSICAL DIMENSIONS 
¢ EXCELLENT V,, TRACKING . . . 10 :V/°C (MAX.) AT 100 “A FROM —40°C TO +85°C 

e HIGH BETA........... 175 (MIN.) AT 1.0 mA; 150 (MIN.) AT 100zA 

e LOW NOISE FIGURE...... 2.5 dB (MAX.) AT 1.0 kHz 


LOW COST EPOXY PACKAGE 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature . —55°C to +125°C 
Operating Junction Temperature > +125°C 
Lead Temperature (Soldering, 10 second time limit) +260°C 
Maximum Power Dissipation (Notes 2 and 3) One Side Both Sides 
Total Dissipation at 25°C Case Temperature 0.8 Watt 1.4 Watts 
at 25°C Ambient Temperature 0.35 Watt 0.43 Watt 
Maximum Voltages and Current for Each Transistor 
Veo Collector to Base Voltage — 40 Volts 
Vero Collector to Emitter Voltage (Note 4) —40 Volts 
Veso Emitter to Base Voltage — 5.0 Volts NOTES: Ai-dimbasionsin inches 
le Collector Current 50 mA Package weight is 0.77 gram 


MATCHING AND ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N5255 2N5256 | 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. = MAX. UNITS TEST CONDITIONS 
hee, /Nee, DC Current Gain Ratio (Note 5) 0.8 1.0 0.9 1.0 Ip = 100HA VQ = —5.0V 
|(Vee: — Vee2)| Base-Emitter Voltage Differential (Note 6) 3 9.0 3.0 mV lb=100uA VQ =—5.0V 
|A(Vee: —Vee2)| _ Base-Emitter Voltage Differential Change 1.3 0,65 mV lg =100HWA Vp = —5.0V 
(T, = —40°C to +25°C) (Note 6) (20 #V/°C) (10 nV/°C) 
|A(Vse; — Vee2)/  Base-Emitter Voltage Differential Change 1.2 0.60 mV lc = 100HA Vo-=—5.0V 
(T, = +25°C to +85°C) (Note 6) (20 uV/°C) (10 uV/°C) 
Ip; lee Base Current Differential 80 40. nA Ic =100vHA Vo. =—50V 
A(l,, — Igo) Base Current Differential Change 2.9 2.0 nA/°C Ig=100HA VQ = —5.0V 
(T, = —40°C to +85°C) 
Additional Electrical Characteristics on Page 2 *Planar is a patented Fairchild process. 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 125°C/Watt (derating factor of 8.0 mW/°C) for one side, and 71°C/ 
Watt (derating factor of 14 mW/°C) for both sides. Junction to ambient thermal resistance of 285°C/Watt (derating factor of 3.5 mW/°C) for one side; and 233°C/Watt 
(derating factor of 4.3 mW/°C) for both sides. 

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. 

(5) Lowest of two hre readings is taken as hre: for purposes of this ratio. 

(6) Absolute values. 

(7) Pulse Conditions: length = 300 ws; duty cycle = 1%. 
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j FAIRCHILD TRANSISTORS 2N5254 - 2N5255 + 2N5256 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


3 | | 2N5255 
CHARACTERISTIC | 2N5254 2N5256 UNITS TEST CONDITIONS 
| MIN. MAX. MIN. — MAX. 


DC Current Gain | Ilb=10mA- VQ = —5.0V 
DC Current Gain | Io = 100 vA Veg = —5.0V 
DC Current Gain lg = 204A Vop = —5.0V 
Voe(sat) Pulsed Collector Saturation Voltage (Note 7) , I, =10mA I, = 0.5 mA 
VeE(on) Emitter-Base On Voltage : Ic = 0.1 mA Vop = —5.0V 
CBO Collector Cutoff Current | | I; =0 Vog = 30 V 
logo (85°C) Collector Cutoff Current : IL =0. Vox = —30V 
IcEO Collector Cutoff Current Ap =O Vop = —9.0V 
leso Emitter Cutoff Current Ic =0 Veg = —4.0V 
Vee(sat) Pulsed Base Saturation Voltage (Note 7) —0. Q lc =10mA I, = 0.5 mA 
High Frequency Current Gain (f = 20 MHz) | Ie =1.0mA Veg = —5.0V 
he, Small Signal Current Gain (f = 1.0 kHz) | Ic = 1.0 mA Veg = —5.0V 
he Input Impedance (f = 1.0 kHz) : Ic =1.0mA Vop = —5.0V 
Noe Output Conductance (f = 1.0 kHz) Ig = 1.0 mA Veg = —5.0V 
hee Voltage Feedback Ratio (f = 1.0 kHz) Vee = —5.0V 
BVono Collector to Base Breakdown Voltage Io = 10. I. =0 
Veeojsus). -—-~=s«Collector to Emitter Sustaining Voltage : | I, = 0 
(pulsed, Notes 4 and 7) . 
BV e256 Emitter to Base Breakdown Voltage : | IL =0 
Co Collector to Base Capacitance ; : Veg = —10V 
Coy Emitter to Base Capacitance : Vig = —0.5V 
NF Narrow Band Noise Figure (f = 1.0 kHz) ; | | ; Vop = —5.0V 
| | | :} R, = 10 k® 
NF Wide Band Noise Figure 0 Veg = —5.0V 
(3.0 dB points at 10 Hz and 10 kHz) : B.W. = 15.7 kHz Ro = 10 k& 
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THESE CURVES APPLY TO ALL TYPES 
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CHARACTERISTICS RELATIVE TO VALUE AT T, * 2° 


CHARACTERISTICS RELATIVE TO VALUE AT I, = 1.0mA 


Vee 7 COLLECTOR-EMITTER VOLTAGE - VOLTS 


6-64 


HARACTERISTICS* 
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TYPICAL ELECTRICAL CHARACTERISTICS | 
: 2N5255 ° 2N5256 | 


COLLECTOR CHARACTERISTICS* 
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Io = 500UA, Re = 1.0k2 
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SP10800 


NPN LOW-LEVEL, LOW-NOISE DUAL TRANSISTOR 


TWO DEVICES IN 0.125 X 0.250 INCHES FOR HIGH DENSITY PACKAGING 


e HIGH GAIN......... hee = 60-600 AT 10 A 
Sindee eats ae oe hee = 100 (MIN) AT 100 yA 

BREAKDOWN VOLTAGE . . . LV... = 45 V (MIN) 

e LOW NOISE ........ NF = 4.0 dB (MAX) - 1 kHz AND WIDE BAND 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 


Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 
at 25°C Ambient Temperature 


Maximum Voltages and Current 


Ven Collector to Base Voltage 
Veto Collector to Emitter Voltage (Note 4) 
Vego Emitter to Base Voltage 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTICS 


DC Current Gain 
DC Current Gain 
hee DC Current Gain 
he-(—55 °C) DC Current Gain 
Vog(sat) Collector Saturation Voltage 
Vo, (sat) Collector Saturation Voltage 
Vae(sat) Base Saturation Voltage 
he. High Frequency Current Gain (f = 30 MHz) 
logo Collector Cutoff Current 
logo (150 °C) Collector Cutoff Current 
lego Emitter Cutoff Current 
loEO Collector-Emitter Cutoff Current 
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DIFFUSED SILICON PLANAR* TRANSISTOR — 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-89) outline 


.150 
070 MIN a ee .070 MIN. 
co 019 
t .010 
[mee | er 
045 3 


oem | 


.290 
.240 055 


@ oo S 


—65°C to +200°C 
-+-200°C Maximum 
+300°C Maximum | 
One Side Both Sides a ios 
1.75 Watts 3.5 Watts Eas = 
0.25 Watt 0.350 Watt ees ae 
45 Volts carat ciiee 
45 Volts ca a ae 
6.0 Volts 


TEST CONDITIONS 


C= 10 vA 
Ic = 100 vA 
Ik = 1.0 mA 
Ic = 10 yA 
Volts Io =1.0mA 
Volts I, =10mA 
Volts I, =10mA 


nA 
uA 
nA 
nA 


*Planar is a patented Fairchild process. 


IRCHILD 


SEMICONDUCTOR 
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) — 


SYMBOL 
Cobo 

Cino 

BVcg0 

Vero (sust) 

BVes6 

NF 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction to ambient thermal resistance of 700°C/Watt (derating factor of 1.42 mW/°C) for one side; 500°C/ 
Watt (derating factor of 2.0 mW/°C) for both sides. Junction to case thermal resistance of 100°C/Watt (derating factor of 10 mW/°C) for one side; 50°C/Watt (derating factor 


of 20 mW/°C) for both sides. 


CHARACTERISTICS 


Output Capacitance 

Input Capacitance 

Collector to Base Breakdown Voltage 

Collector to Emitter Sustaining Voltage (Notes 4 and 5) 
Emitter to Base Breakdown Voltage 

Wide Band Noise Figure (f = 15.7 kHz) 


Narrow Band Noise Figure (f = 1.0 kHz) 


Input Resistance (f = 1 kHz) 
Output Conductance (f = 1 kHz) 
Output Conductance (f = 1 kHz) 
Input Resistance (f = 1 kHz) 


(4) Ratings refer to a high-current point where collector to emitter voltage is lowest. . 
(5) Pulse Conditions: length = 300 ws;. duty cycle = 1%. 


TEST CONDITIONS 


I. =0 
IL =0 
I, =10 yA 
Ig =10mA 
IL =0 
Ig = 10 yA 


Io =10uA 
. PBW = 200 Hz 


I, = 1.0mA 


lo = 1.0 mA 


R, = 10kQ 

Vop = 5.0 V 
Veg = 5.0 V 
Veg = 5.0V 
Vox = 5.0V 


SP10801 


NPN LOW-LEVEL, LOW-NOISE DIFFERENTIAL AMPLIFIER 


GENERAL DESCRIPTION 


NPN Double-Diffused Silicon Planar Transistors in one hermetically sealed enclosure. 


- The six-terminal device contains two isolated High-Gain, Low-Noise 
It is 
designed for use in high-performance amplifier and differential-amplifier circuits requiring 
high-gain and low-noise at low-current levels. The SP 10801 features very high beta at low- 


collector current. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


-65°C to +200°C 
+200°C Maximum 


+300°C Maximum 


Storage Temperature 
Operating. Junction Temperature 


Lead Temperature (Soldering, 60 sec time limit) 


Maximum Power Dissipation (Notes 2 and 3) One Side Both Sides 
Total Dissipation at 25°C Case Temperature 1.75 Watts 3.5 Watts 
at 25°C Ambient Temperature 0.25 Watt 0.350 Watt 
Maximum Voltages 
VoRo Collector to Base Voltage 45 Volts 
Vero Collector to Emitter Voltage (Note 4) 45 Volts 
VEBO Emitter to Base Voltage 6.0 Volts 


DIFFUSED SILICON PLANAR TRANSISTOR 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-89) outline 


.150 
i MIN. 


.070 MIN 


CONNECTION DIAGRAM 


Pe 


7 | [—— 


a — | r— ao 
= 


BOTTOM VIEW 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Package weight 1s .09 gram 


MATCHING and ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Specified) 


| | Characteristic 


DC Current Gain Ratio (Note 6) 


- VBE 9 | Base-Emitter Voltage Differential 


BE1~ VBE 9 | Base-Emitter Voltage Differential 


BE17 ‘BE? | Base-Emitter Voltage Differential 
- VBE 2)| Base-Emitter Voltage Differential Change 
(Ty = -55°C to +25°C) 
Base-Emitter Voltage Differential Change 
(Ty = +25°C to +125°C) 


Wide Band Noise Figure (Note 8) 


BE1~ VBE2)| 


Narrow Band Noise Figure (Note 7) 
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Test Conditions 


FAIRCHIL 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


FAIRCHILD TRANSISTOR SP10801 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Characteristic in. : Test Conditions 


DC Current Gain 
DC Current Gain 
DC Current Gain 
DC Current Gain 


Collector Saturation Voltage 


< 
Q 
tH 


<<< 
Qa a 
3 | 


aQaaaaa 
QD 
ic 


Collector Saturation Voltage 


con A cee ce cee BE cen ce Bee | 
QQ 

—— = pe 

ow Ww 


Base Saturation Voltage 


High Frequency Current Gain 
(f = 30Mc) 


Collector Cutoff Current 
Collector Cutoff Current 
Emitter Cutoff Current 


Collector-Emitter Cutoff Current 


a 
<j 

Q 

'e| 


i en en 

< 
QmaQqaQa 
Hw Ww DW 


Qn wad 


Output Capacitance 


<<< << 
Q 
wW 


Input Capacitance 


—" 
63 | 
w 


Collector-to-Base Breakdown Voltage 


enon 
non | — 
es 


wo 


Collector-to-Emitter Sustaining Voltage 
| (Notes 4 and 5) : 


Emitter-to-Base Breakdown Voltage 


am 
3) 


Input Resistance (f = 1Kc) 
Output Conductance (f = 1Kc) 
Output Conductance (f = 1Kc) 
Input Resistance (f = 1Kc) 


een an | 
qQaaQa 
<< << 
ag aQa a 
co a 6) | 


a 
Q 
Py 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-ambient thermal resistance of 700°C/Watt (derating factor of 1.43mW/°C) for on2 
side; 500 °C/Watt (derating factor of 2.0 mW/°C) for both sides. Junction-to-case thermal resistance of 100°C/Watt (derating factor of 10 mW/°C) for one side; 
50°C /Watt (derating factor of 20mW/°C) for both sides. 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 7 

(5) Pulse conditions: length = 300 usec; duty cycle = 1%. . 

(6) Lowest of two Dep readings is taken as her 1 

(7) f = 1Ke; Ry = 10KQ; Power Bandwidth of 200 cps. 


(8) f = 10 cps to 10Kc; R, = 10K; Power Bandwidth of 15.7 Kc. 


for purposes of this ratio. 


Ss 
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SP10810 
PNP DIFFERENTIAL AMPLIFIER 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 


GENERAL DESCRIPTION - The SP 10810 is a double diffused silicon PNP Planar epitaxial 


transistor in the JEDEC TO-89 outline. It is designed as a high-frequency, low noise, PHYSICAL DIMENSIONS 
differential amplifier. | | aaccoraenes ait, 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature ~65°C to +200°C 
Operating Junction Temperature +200°C Maximum 
Lead Temperature (Soldering, 60 sec time limit) +300°C Maximum 
Maximum Power Dissipation (Notes 2 & 3) One Side Both Sides 
Total Dissipation at 25°C Case Temperature 1.5 Watts 3.0 Watts cas C2 
at 25°C Ambient Temperature 0.25 Watt 0.35 Watt = % 


BOTTOM VIEW 


Maximum Voltages 


NOTES: All dimensions in inches 


V Collector to Base Voltage -20 Volts Leads are gold-plated kovar 
CBO . Package weight is 09 gram 

VcEo Collector to Emitter Voltage (Note 4) -15 Volts 

VEBO Emitter to Base Voltage -4,.0 Volts 


MATCHING AND ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Symbol Characteristic Min. Max. Units Test Conditions 


DC Current Gain Ratio (Note 6) 


BE1~ Var 9 | Base Emitter Voltage Differential 


-V )}| Base Emitter Voltage Differential 

BE1~ Vpz2)| Change (T, = -55°C to +25°C) 
Base Emitter Voltage Differential 
Change (Ty = +25°C to +125°C) 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction to ambient thermal resistance of 700°C/Watt (derating factor of 1.42 mW/°C) 
for one side; 500°C/Watt (derating factor of 2.0 mW/°C) for both sides. Junction to case thermal resistance of 110°C/Watt (derating factor of 8.5 mW/‘C) 
for one side; 58°C/Watt (derating factor of 17.2 mW/°C) for both sides. 


(4) Rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse conditions: length = 300 usec; duty cycle = 1%, 


(6) Lowest of two h readings is taken as h for purpose of this ratio. 


FE FE1 


-AIRCrRILM& 


SEMICONDUCTOR 
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FAIRCHILD TRANSISTOR SP10810 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Characteristic in. Test Conditions 


Collector to Emitter Sustaining 
Voltage (Notes 4 & 5) 


Collector to Base Breakdown 
Voltage 


aa 
3] 


Emitter to Base Breakdown 
Voltage | 


DC Pulse Current Gain (Note 5) 
Collector Cutoff Current 


< 
Q 
G3 


< 
Q 
9°) 


Collector Saturation Voltage 


‘Base Saturation Voltage 
High Frequency Current Gain (f = 100 Mc) 1.0 


wWYHaQaQ AQ ma 
— 
wm Ww 


Output Capacitance 


= Ss  - SS SS St le 


Q 


Input Capacitance 


<<< < 


Collector Cutoff Current 


— 
53 
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SP10811 
DUAL PNP HIGH-SPEED SWITCH AND RF AMPLIFIER 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 


GENERAL DESCRIPTION - The SP 10811 is a double diffused silicon PNP Planar epitaxial dual 
transistor packagedinthe JEDEC TO-89 outline, It is designed as a high-frequency, low noise, 


PHYSICAL DIMENSIONS 


= j in accordance with 
general-purpose transistor. jebee Goearcuine 


ABSOLUTE MAXIMUM RATINGS (Note 1) | 070 MIN ops 070 MIN. 
Maximum Temperatures | | | 


Storage Temperature -65°C to +200°C 
Operating Junction Temperature _ +200°C Maximum 
Lead Temperature (Soldering, 60 sec time limit) +300°C Maximum 
Maximum Power Dissipation (Notes 2 & 3) One Side Both Sides 
Total Dissipation at 25°C Case Temperature 1.5 Watts 3.0 Watts CONNECTION DIAGRAM 
at 25°C Ambient Temperature 0.25 Watt 0.35 Watt = ; 
a — | i 
Maximum Voltages sr —) — aT 
7 — 
Vero Collector to Base Voltage -20 Volts few 
Veo EO Collector to Emitter Voltage (Note 4) -15 Volts NOTES! Al cnc ecret 
VEBO Emitter to Base Voltage -4.0 Volts PAChORE WOIRNE S07 gram 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Symbol Characteristic Min. Max, Units Test Conditions 

Vo Ko (Sust) Collector to Emitter Sustaining Voltage (Notes 4 & 5) -15 Volts Io = 10 mA I, = 

BVaBo Collector to Base Breakdown Voltage | -20 Volts In = 10 wA In = 

BV BO Emitter to Base Breakdown Voltage . -4.0 Volts In = 0 I. = 10 wA 
hor DC Pulse Current Gain (Note 5) 35 In = 10 mA Vor =-1.0 V 
loBO Collector Cutoff Current 7 10 nA In = 0 Vop =-15 V 
Voz (sat) Collector Saturation Voltage -0,25 Volt Io = 20 mA IL = 2.0 mA 
Vest) Base Saturation Voltage -1.0 Volt In = 20 mA I, = 2.0 mA 
hee High Frequency Current Gain (f = 100 Mc) 1.0 Io = 10 mA Vor =-10 V 
OS Output Capacitance a 10 pf I, = 0 Vos =-10 V 
C ibo Input Capacitance 10 pt In = Var = 0.5 V 
Top (150 C) Collector Cutoff Current | 25 LA In = Yop =-15 V 

NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction to ambient thermal resistance of 700°C/Watt (derating factor of 1.42 mW/°C) for one 
side; 500°C/Watt (derating factor of 2.0 mW/°C) for both sides. Junction to case thermal resistance of 110°C/Watt (derating factor of 8.5mW/°C) for one side; 
58°C/Watt (derating factor of 17.2 mW/°C) for both sides. 


(4) Rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse conditions: length = 300 psec; duty cycle = 1%. 


(6) Lowest of two h E readings is taken as h for purposes of this ratio. 


F FE1 


-AIR CHILD 


SEMICONDUCTOR 
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LIGHT SENSOR SELECTION GUIDE 


Spacing 
Number Between I, (max) 
Product of Elements Sensitivity nA @ FSC 
Description Elements Inches pA/mW/cm? 7.0V Number 
Photodiode 1 — 8 | 25 FPM200 
Phototransistor 1 — 150.0 100 FPM100 
Phototransistor 1 — 200.0 100 FPT100 
Phototransistor 1 — 40.0 100 2N986 
Phototransistor 1 — 100.0 100 2N2452 
Photodiode Array* 100 .002 .003 3 FPA201 
Photodiode Array* 100 .0025 .005 4 FPA202 
Photodiode Array* 63 .004 .010 6 FPA203 
Photodiode Array* 42 .006 025 10 FPA204 
Photodiode Array* 126 .006 025 .20 FPA500 
Photodiode Array* 320 .0025 .005 .08 FPA505 
Photodiode Array* . 250 .002 .003 .06 FPA507 
Photodiode Array* 125 .004 .010 12 _ FPA509 
Phototransistor Array** 64 .005 .100 @ 2N .5/ FPA301 
column 


*Monolithic arrays of Photodiodes in a single line structure. In all cases, cathode is common. Uniformity of response is +15%. 
**8 x 8 Matrix of Phototransistors with common collectors. Dual Emitters are brought out by row and column to form a Matrix of word rows and bit columns. 


LIGHT EMITTER SELECTION GUIDE 


Spacing Luminous 
Number Between Current 
of Elements Eff. FSC 
Product Description Elements Inches Lumen/AMP Number 
Light Emitting Diode 1 — 3x10°° FLB100 
Light Emitting Diode — 3x10~° FLC100 
Light Emitting Diode Array 6 - 32 .018 2x10° FLA610 
Light Emitting Diode Array 6 - 32 .018 2x10°° FLA611 
Light Emitting Diode Array 18 x 32 .018 2x10°° FLA630 


Fairchild Light Emitters are all silicon. The FLA arrays (Monolithic Matrices of light emitting diodes on .018” centers) are used to annotate data on 
film. The FLB and FLC devices are discrete light emitters useful because of their switching speed in calibrating photomultiplier tubes. Although very 
good for their intended purposes, these silicon devices are inefficient as light sources and are not recommended for interface with silicon light 
sensors unless speed is a prime requirement. 


SPECIAL PHOTO PRODUCTS SELECTION GUIDE 


Product Description Function FSC Number 
Light Reflection Transducer (Consists of FPM100 chip and incandescent light bulb; chip Edge Sensing | FPA210 
detects reflected light) 
Punched Paper Tape Reader (8 FPM100 Phototransistors mounted on .100” centers) Reads standard 1.0 inch punched FPM7011 
paper tape - 
Punched Paper Tape Reader (9 FPM100 Phototransistors mounted on .100” centers) Reads standard 1.0 inch punched FPM/012 
| . paper tape 
Plastic Punched Paper Tape Reader Reads standard 1.0 inch punched FPA700 
paper tape 


Type 


FLA610 
- FLA611 
FLA630 
FLB100 
~ FLC100 
FPA201 
FPA202 
FPA203 
FPA204 


ELECTRO-OPTICAL DEVICE NUMERICAL INDEX 


Page No. 


7-1 
7-3 
7-5 
7-7 
7-1 
7-9 
7-9 
7-9 
7-9 


FPA301 
FPA500 
FPA505 


FPA507 
FPA509 
FPA700 
FPM100 
FPM200 


Type | Page No. 


— FPA210 


Type — 


FPM7011 
FPM/012 
FP0100 
FP0200 
FPT100 
2N986 
2N2452 


Page No. 


7-30 
7-30 
7-24 
7-28 
7-32 
7-34 
7-34 


FLA-610 


AVALANCHE LUMINESCENT DIODE ARRAY 


DIFFUSED SILICON PLANAR* DEVICE 


GENERAL DESCRIPTION 


The Fairchild Avalanche Luminescent Diode Array, FLA-610, is a data recording device containing 192 light 
emitting diffused silicon-planar diodes (arranged in a 6-column, 32-row diode matrix). These diodes emit 
light to produce “dot” patterns on photographic emulsions by ‘‘contact printing.’ Monolithic construction 
on large area silicon substrates provides precise positioning of the individual diodes which results in 
efficiently arranged, easily read photographic data block recordings. 


GENERAL | 
Typical current efficiency of visible light output of: 


\ <0.65 u, approximate 
2x 10'' photons/amp. second 
2x 107° lumen/amp. 

7 x 10~* watt /amp. 


+15% 


Uniformity of current efficiency: 


Approximate color temperature: y . 2500°K 


PACKAGE OUTLINE 


INDIVIDUAL DIODE LIGHT SOURCE CONFIGURATION 


Light is emitted from the perimeter of a 0.002” square. The light- 
emitting line width is approximately 20 microinches. The metalization 
pattern masks 0.001” of the center of two opposite sides of the 
diode to leave 0.006” of light-emitting line. 


INDIVIDUAL LIGHT-EMITTING ELEMENT 


Light emission is obtained by operating the diode in the reverse bias a Ne Bede TAPE OLS 
(0.125 MAX. SCREW PENETRATION 


mode. Typical diode operating parameters are: * Jg825* FROM THIS SURFACE) 


5.8 < Vp < 12.5 volts (13.5 V for 611) 


NO. 2-56 X .12 DP TAPPED HOLE 


MOUNTING FACE 


O< lI, < 100 mA | | . THIS SURFACE AT INSTALLATION, 
h > aa ee 
wnere 
Vp = voltage between any pair of, each, row and column (1) Cable Terminates in Connector: U.S. Components, Inc. FtSMI-42 F1-HRSL-DM40 
(Mates with #SMI-42 M1-SL-DM40) 
pins at the connector (2) Cable length 17” standard length. 


(3) Starred dimensions indicate center lines of Ist row and Ist column of the light 


I, = current at any row pin of the connector sources in the matrix array. 


(4) Handle film plane surface with EXTREME CARE to prevent scratching or puncturing 


thin mylar film. 
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*Planar is a patented Fairchild process. 


-AIRCHILM 


SEMICONDUCTOR: 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


TYPICAL COLUMN | SEQUENTIAL CIRCUIT 


NEGATIVE CURRENT 


COLUMNS-ANODES _ 
REGULATED PULSE 


GENERATORS 
a oa Rj 
, : 
es U 
= 
Ss 
s ur 
|. 
cae 
| 
oo O 
‘COMMON LINE TO 
SUBSTATE LEAD 
MAXIMUM PULSE LENGTH: 160 ms at 25 mA 
oe | 40 ms at 50 mA | 
10 ms at 100 mA 
MAXIMUM DUTY CYCLE PER DIODE: 50% 
DIODE ARRAY 
Peak power dissipation: 40 watts 
Average power dissipation, maximum: 5.5 watts 
Maximum duty cycle per column: : 
@ 100 mA per Diode: | 7 ———- 50% 


Effective thermal time constant of package: _~ 10 seconds 


NORMAL OPERATIONAL MODE 


The normal mode of operation of the FLA-610 is column sequential; 
one column, or 32 anode set, at a time is activated; any combination 
of the 32-row, or cathodes is driven simultaneously by negative inde- 
pendent current-regulated pulses. A separate substrate lead is supplied 
which can be connected to the common column lead. (This is recom- 
mended for use with current levels > 70mA/diode.) 


SPECIAL OPERATIONAL MODES 


A large number of operating arrangements may be used. For special 
applications information should be obtained from oe penveonanen 
before installation. | 


PHYSICAL DESCRIPTION 


The array is 6 elements wide by 32 elements long. Electrical connection 
is made via 6 anode leads and 32 cathode leads. Connections to the 
silicon chip are arranged to minimize current densities in the device 
_metalization. The package body is electrically isolated (>L 0 megohm 
at 50 volts) from the array and its connections. 
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_ Dimensions, external: 


ARRAY 


Light emitting diode size: 0.002” x 0.0002” 
Center-to-center spacings: 0.018” each way, (6 x 32) 
Array size (to corner-device centers): 0.090” x 0.558” 


PACKAGE 


. 


Distance of silicon surface below 
package face, equivalent optical 


path in air: 0.004” maximum. 


MOUNTING 


_ The package is designed for minimum thermal resistance from the array 
to the side mounting surface. When operating near maximum power 


rating, mounting support should be kept below 55°C. 


For film located within 0.001” a 1a of FLA-610 and with emulsion 


- facing same: 
Dot shape: Circular: 
Dot diameter, nominal: 0.008” 
~ Peak optical density of dot 
for prescribed conditions: > 1.3 
Exposure Index: Daylight-20 (Kodak Panatomic -X, 
Type 4400) 


3n ms pulse at 90 mA | 
Developed in D 19 at 68°F, for 5 minutes 


- LUMINESCENT 


DIODE ARRAY CHIP 
TYPICAL TEST EXPOSURE 


(ENLARGED 50X) 


TYPICAL SPECTRAL DISTRIBUTION . 
1000 
eee 


Se 


on 
[) 


200 


(SunRERRRUEE | 
ARGkGaeneeea 


FOR EQUAL VALUES OF — 
RADIANT FLUX ATALL [| [ [| [ [J] 


WAVE LENGTHS rene 


0.4 0.5 0.6 0.7 0.8 1.0 
WAVELENGTH-MICRONS 


INTENSITY (WATTS PER MICRON) AT 100mA 


(See physical dimensions drawing) 


FLA611 
AVALANCHE LUMINESCENT DIODE ARRAY 


DIFFUSED SILICON PLANAR* DEVICE 


GENERAL DESCRIPTION — The Fairchild Avalanche Luminescent Diode Array, FLA-611, is a data recording 
device containing 192 light emitting diffused silicon-planar diodes (arranged in a 6-column, 32-row diode 
matrix). These diodes emit light to produce “dot” patterns on photographic emulsions by “contact printing.” 
Monolithic construction on large area silicon substrates provide precise positioning of the individual diodes 
which results in efficiently arranged, easily read photographic date block recordings. 


GENERAL 


Typical current efficiency of visible light output of: A < 0.65 u, 
| | 2x 10'' photons/amp. sec. 
2x 10~> lumen/amp. 
7 x 107° watt/amp. 


Uniformity of current efficiency: +15% 


Approximate color temperature 2500°K 


PACKAGE OUTLINE 
INDIVIDUAL DIODE LIGHT SOURCE CONFIGURATION 


Light is emitted from the perimeter of a 0.002” square. The light- 
emitting line width is approximately 20 microinches. The metal- 


SEE NOTE 4 
lization pattern masks 0.001” of the center of two opposite sides oe 750" 
of the diode to leave 0.006” of light-emitting line. 
| nse | 
INDIVIDUAL LIGHT-EMITTING ELEMENT | 750 NO. 2-56UNC 2B 


x 0.25 DEEP 


Light emission is obtained by operating the diode in the reverse 133 


MOUNTING FACE 
(Apply silicon grease 
to this surface at 


5.8 < Ve < 12.5 volts 625 installation.) 
20< Ip < 100 mA 


bias avalanche mode. Typical diode operating parameters are: 


NO. 4-40 UNC 2B 


x 0.31 DEEP 
where 
_ NOTES: 
Ve = voltage between any pair of, each, row and column (1) Cable Terminates in Connector: U.S. Components, Inc. ##}SMI-42 F2-HRSL-DM30 
pins at the connector (2) Cable length 17” standard. 
(3) Starred dimensions indicate center lines of 1st row and 1st column of the light sources 
lk = current at any row pin of the connector in the matrix array. | 


(4) Handle film plane surface with EXTREME CARE to prevent scratching or puncturing 
thin, mylar film. 


*Planar is a patented Fairchild process. 


FAIRCHILD 


SEMICONDUCTOR 
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ROWS CATHODES 


TYPICAL COLUMN SEQUENTIAL CIRCUIT 


NEGATIVE CURRENT 
REGULATED. PULSE 
GENERATORS 


_ EOE URNS: "-ANODES - 


7 GG 


COMMON LINE TO 
SUBSTRATE | LEAD 


eal PULSE LENGTH: 160 ms at 25mA 


40 ms at 50 mA 
10 ms at 100 mA 


MAXIMUM DUTY CYCLE PER DIODE: 50% 


DIODE ARRAY 


Peak power dissipation: 40 watts 
Average power dissipation, maximum: 5.5 watts 

Maximum duty cycle per column: 
- @ 100 mA per Diode: 50% 
"Effective thermal time constant | | 

of package: ~ 10 sec. 


‘NORMAL OPERATIONAL MODE 


The normal mode of operation of the FLA-610 is column sequential; 


one column, or 32 anode set, at a time is activated; any combination 


-of the 32-row, or cathodes, is driven simultaneously by negative inde- 


pendent current-regulated pulses. A separate substrate lead is supplied 
which can be connected to the common column lead. (This is recom- 
mended for use with current levels > 70 mA/diode.) 


SPECIAL OPERATIONAL MODES 


A large number of operating arrangements may be used. For special 
applications information should be obtained from Fairchild Semiconductor 
before installation. 


PHYSICAL DESCRIPTION | 


The array is 6 elements wide by 32 elements long. Electrical connection 


is made via 6 anode leads and 32 cathode leads. Connections to the 
silicon: chip are arranged to minimize current densities in the device 


metallization. The package body is electrically isolated (> 1.0 megohm 
at 50 volts) from the array and its connections. 
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| package face, equivalent optical 


mN 


TYPICAL TEST EXPOSURE 


- ARRAY 


| Light emitting diede size: 0.002” x 0.002” 
Center-to-center spacings: 0.018” each way, (6 x 32) 
0.090” x 0.558” 


Array size (to corner-device centers): 


PACKAGE | 


Dimensions, external: (See physical dimensions drawing) 


Distance of silicon surface below 


path in air: 0.004” maximum 


MOUNTING 


The package is designed for minimum thermal resistance from the | 
array to the side mounting surface. When operating near maximum 
power rating, mounting support should be kept below +55°C. 


For film located within 0.001” of face of the FLA-611 and with emulsion 


/ 


facing same: 


Dot shape: Circular 
Dot diameter, nominal: 0.008” 
Peak optical density of dot - 

for prescribed conditions: | > 1.3 


Exposure Index: "Daylight: 20 (Kodak F PanGIOnUE™: x Type 400) 
3 ms pulse at 50 mA 


| Developed in D 19 at +68°F, for 5 min. 


LUMINESCENT DIODE ARRAY CHIP 


(ENLARGED 50X) 
TYPICAL SPECTRAL DISTRIBUTION 


1000 


SILICON AVALANCHE an8 J 
500 aotetel LIGHT EMITTER 


2500° K BLACK 
BODY RADIATOR . 


RELATIVE #NTENSITY 


SaRESSeaR 


LU Sa CAS SAT ENE PSL a BI RL 
FOR EQUAL VALUES OF axl ae pp ie 
2.0; RADIANT FLUX AT ALL 
WAVE LENGTHS | ecm 
0.4 05 06 O7 O8 09 10 
WAVELENGTH - MICRONS 


FLA-630 


AVALANCHE LUMINESCENT DIODE ARRAY 


GENERAL DESCRIPTION - The Fairchild Avalanche Luminescent Diode Array, FLA-630 is 
intended primarily as a data recording device containing 576 light-emitting diffused silicon-planar 
diodes (arranged in three adjacent 6-column, 32-row arrays toform an 18 by 32 diode matrix). 
These diodes emit light to produce "dot" patterns on photographic emulsions by "contact printing." 
Monolithic construction on large area silicon substrates provides precise positioning of the 


individual diodes,which results in efficiently arranged, non-ambiguous easily read photographic 


data block recordings. 


GENERAL 


Typical current efficiency of visible 
light output of: 


Uniformity of current 


efficiency: +15% 
Approximate color 
temperature: 2500°K 


INDIVIDUAL DIODE LIGHT SOURCE CONFIGURATION 


Light is emittedfrom the perimeter of a 0.002"'square. The 
light-emitting line width is approximately 20 microinches. 
The metalization pattern masks 0.001" of the center of two 
opposite sides of the diode to leave 0.006" of light-emitting 


line, 


INDIVIDUAL LIGHT-EMITTING ELEMENT 


Light emission is obtained by operating the diode in the 


reverse bias mode. Typical diode operating parameters are: 


5.8<V_ < 13.3 volts 
O< I, < 100 mA 


where 


< 
T 


R voltage between any pair of, each, row and 
column pins at the connector 


current at any row pin of the connector 


i 
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4 <0.65 uy, approximate 
2x10 
2x10° lumen/amp. 
7x107° watt/amp. 


DIFFUSED SILICON PLANAR* DEVICE 


e photons/amp. second 


PACKAGE OUTLINE 


7507020 


(2) NO. 4-40 TAPPED HOLES 
(0.125 MAX. SCREW PENETRATION 
FROM THIS SURFACE ) 


t.010 


.875~ 


| 


| erst 0] 


. Cable Terminates in Connector: U. S. Components, Inc., ##SMI-50 F2-HRSL-DM40. 

2. Cable length 17” standard length. 

3. Starred dimensions indicate center lines of 1st row and lst column of the light sources in the 
matrix array. 

4, ieee film plane surface with EXTREME CARE to prevent scratching or puncturing thin mylar 
ilm. 


NO. 2-56 TAPPED HOLE 
(0.085 MAX. SCREW PENETRATION 
FROM THIS SURFACE ) 


MOUNTING SURFACE 
(APPLY SILICONE GREASE 
TO THIS SURFACE 

AT INSTALLATION ) 


* Planar is a patented Fairchild process. 


FAIRCHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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TYPICAL COLUMN SEQUENTIAL CIRCUIT 


NEGATIVE CURRENT 
REGULATED PULSE 
GENERATORS ~ 


COLUMNS.- ANODES 


ROWS CATHODES 


MAXIMUM PULSE LENGTH: 


160 ms at 25 mA 
40ms at50mA 
10ms at100 mA 

MAXIMUM DUTY CYC LE PER 

DIODE: 50% 
DIODE ARRAY 

Peak power dissipation: 40 watts 
Average power dissipation, , 
maximum: 15 watts 
Maximum duty cycle per ; 

column: @ 100mA per diode. 50% 


Effective thermal time 


constant of package: | ~ 10 seconds 


NORMAL OPERATIONAL MODE 
The normal mode of operation of the FLA-630 is column 


sequential; one column, or 32 anode set, atatime is activated; 
any combination of the 32-row, or cathodes, are driven 
simultaneously by independent negative current-regulated 
pulses. A separate substrate lead is supplied which can be 
connected to the common column lead. (This is recommended 
for use with current levels >70mA/diode). 


SPECIAL OPERATIONAL MODES 


A large number of operating arrangements may beused. For ‘. 


special applications information should be obtained from 


Fairchild Semiconductor before installation. 


PHYSICAL DESCRIPTION 

The array is 18 elements wide by 32 elements long. Electrical 
connection is made via 18 anode leads and 32 cathode leads. 
Connections to the silicon chip are arranged to minimize 


current densities in the device metallization. The package 


body is electrically isolated (>1. Omegohm at. 50 volts) from | 


the array and its connections. 


ARRAY 


Light emitting diode size: 0.002" x 0.002" 


Center -to-center spacings: 0.018" each way in 3 


blocks of 6 x 32 devices 
each 


Array size (to corner-device 


centers): 0.344" x 0.558" 


PACKAGE 


Dimensions, external: (See physical dimensions 


drawing) 


Distance of silicon surface 
below package face, equiva- 


lent optical path in air: 0.004" maximum 


MOUNTING 


The package is designed for minimum thermal resistance | 
from the array to the side mounting surface. When operating 
near maximum power rating, mounting support should be © 
kept below 55°C, 


For film located within 0.001" of face of FLA-630 assembly } 


and with emulsion facing same: 


Dot shape: Circular 
Dot diameter, nominal: 0.008" 
Peak optical density of dot 


for prescribed conditions: >1.8 

Daylight-20 (Kodak Panatomic - X, 
Type 4400) 

3 msec pulse at 50 mA 

Developed in D19 at 68°F for 5 min. 


Exposure Index: 


LUMINESCENT 
DIODE ARRAY CHIP 


TYPICAL FILM EXPOSURE 


(ENLARGED 50X) 
TYPICAL SPECTRAL DISTRIBUTION 


1000 


[ee SILICON AVALANCHE || 
500 }—}— LIGHT EMITTER 


So ee 


200 “al 
acer ae BODY RADIATOR 

Ep. dneneeeee 
2 . 
SE) an ye dS a 
= a” 26 a 
Sage Ce ea a aD De 

: Eas 

a 


| 
FOR EQUAL VALUES OF Eh J 


2.0}- RADIANT FLUX AT ALL 
i WAVE LENGTHS eG 
0.4 0.5 0.6 0.7 
WAVELENGTH - eas 


a 
: 
ae 
g 
0.9 


: 


FLB-100 - FLC-100 
AVALANCHE LUMINESCENT DIODES 


DIFFUSED SILICON PLANAR* DEVICES 


GENERAL DESCRIPTION - The Fairchild Avalanche Luminescent Diode emits visible light from 


PHYSICAL DIMENSIONS 
a large geometry diffused silicon P-N junction when operated under continuous or pulsed con- 


ditions. Extremely short rise time light pulses can be obtained by driving the diode into avalanche. | 
They provide a simple method of generating light pulses less than 3 nanoseconds turn-on time 


and turn-off time desirable for calibrating scintillator-photomultiplier assemblies and other 


eae ° .230 
photosensitive. equipment. | — — 230018, 


Wisaows| .100 
Window, 


+t" 080 


These avalanche luminescent diodes are of great usefulness for the simulation of nuclear event 


scintillation pulses and other applications where a very fast turn-on/turn-off characteristic is 


3 LEADS — 


desirable. The nanosecond light pulser together with its linear current efficiency adds ease 019 py 


and accuracy in aligning photomultiplier tubes with respect to signal propagation delay and pulse re 


Base Lead No. 2 -—— 


height calibration as required for scintillation crystal particle detectors used in coincidence ee 


circuitry. 
Le aie 
.046 WA 
ABSOLUTE MAXIMUM RATINGS (Note 3) 036. 028 
Maximum Temperatur es . "Dimensions srmiar to JEDEC TO-46 except for overall 
| ope 
Storage Temperature -65°C to +200°C Se eaneenineen 
Operating Junction Temperature +200°C Maximum 
FLB-100 
Maximum Power Dissipation | FLB-100 FLC-100 
PHYSICAL DIMENSIONS 


’ Total Dissipation at 25°C Case Temperature (Notes 4 and 5) 5.0 Watts 6.0 Watts 
; at 100°C Case Temperature (Notes 4 and 5) 2.86 Watts 3.4 Watts 
at 25°C Ambient Temperature (Notes 4 and 5) 0.44 Watt 0.9 Watt: 


Window 


370 Me 
S350 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) a 
335 pq —t 

305 ; 
|; Window—— 


.050 
009 


Characteristic Min. Typ. Max. Units Test Conditions 


we 1.5 MIN. 
3 LEADS 


019 


Reverse Leakage Current | 10 = 5.0 V 
Avalanche Voltage 7.0 Volts = 10 mA 


Incremental Slope of V-I 2.0 5.0 Ohms_ (see Note 1) 
Characteristic in Avalanche Region 


016 DIA. se 
.200 


Base 
Lead No. 2 


Current Efficiency of Visible Light | 10x10°° Watt/Amp (see Note 2) 
Output 


Emitter 
Collector 
Lead No. 3 


NOTES: 
. TE 
(1) 1.0 mA rms, f = 1.0 kHz, superimposed on 50 mA DC. ae ACTIVE 
JUNCTION 
(2) Color Temperature = 2500°K, A <0.65 ;. 
“*< The light emitting area of the diode measures COHnECTER - “Dimensions similar to JEDEC TO excep or oeral 
approximately 0.030" x 0.040". TO CASE cecum 
: (NOT USED) See note 6 
TAB ‘ Package weight ts 1.0 gram 
BOTTOM VIEW OF DEVICE FLC-100 
* Planar is a patented Fairchild process. 
SEMICONDUCTOR 
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NOTES: 


__ FAIRCHILD AVALANCHE LUMINESCENT DIODES FLB-100 ¢ FLC-100 


PRF 60 cps 
3nsec sa = 
-150 


RELATIVE INTENSITY 


MAXIMUM ALLOWABLE REVERSE PEAK CURRENT - AMPS 


PULSE 
GENERATOR 


502 Source 
Impedance 


TYPICAL SPECTRAL DISTRIBUTION 


000 
Lake ze SILICON AVALANCHE a 
500+-— LIGHT EMITTER 

eer ace ae nb es a 


Hee srk 


BLACK BODY 
RADIATOR 


= 2oseeeeeS= 
Att ft FOR EQUAL RADIANT FLUX 


AT ALL WAVE LENGTHS 


WAVELENGTH - Ml CRONS 


MAXIMUM ALLOWABLE REVERSE 
_, PEAK CURRENT VERSUS DUTY CYCLE 


HiRATA BAIA 
SBBEBEnED at 


10 


¢> «4.0 
= Saiiieni Z Sean eee loee 
CHICCHICCHICL Sot IN ETT TT 
AMIAMIIARE NGM , IEEE 
1.0 
CUIEEOIC TTT NI 


0.5 


PULSE WIDTH < 100 usec} 


TYPICAL CIRCUIT 


RADIANT POWER OUTPUT (x107° WATTS) 


- OHMS 


TYPICAL CURRENT EFFICIENCY 
OF VISIBLE LIGHT OUTPUT 


REVERSE PEAK CURRENT - AMPS 


TYPICAL DYNAMIC IMPEDANCE 
VERSUS REVERSE PEAK CURRENT 


AT 

ae ree ine etait shes aie 
Pe en 

Pee Ee a 


NT s | il 
25°C ‘é 
HPCE AN CTIA 
"e 001 0.01 N oe - - J 


“ ware % 


REVERSE PEAK CURRENT - AMPS 


(3) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 


Su These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. See maximum allowable reverse 


peak current versus duty cycle graph. 


(5) These ratings give a maximum junction temperature of 200°C and thermal resistance (junction-to-case) for the FLB-100 of 35 °C/Watt (derating factor of 
~ 28.6 mW/°C); for the FLC-100 29.2°C/Watt (derating factor of 34.3 mW/°C). Junction-to-ambient thermal resistance of 395°C/Watt (derating factor of 2.5 mW/°C) 
for the FLB-100 and 194°C/Watt (derating factor of 5.15 mW/°C for the FLC-100. 


_ (6) Handle window surface with extreme care to prevent scratching or puncturing semi-rigid silicone resin. 


FPA20 Je 202 . 203 . 204 
LINEAR INTEGRATED PHOTODIODE ARRAY 


SILICON PLANAR* PASSIVATED 
PRINTED CIRCUIT BOARD PACKAGE 


GENERAL DESCRIPTION—The FPA 200 series linear photodiode arrays are monolithic chips of silicon mounted PHYSICAL DIMENSIONS 


on a 4”x4"x14," printed circuit board. The substrate is a common cathode of the array. Individual anode aoe 

leads are brought out for each photodiode, and the array is protected by a glass plate. The typical array 016 EACH SIDE 1S COMMON CATHODE 
shown is an FPA-204. The purpose of this type of package is to allow “breadboard evaluation” prior to emery 
utilizing complete complex optical array. Typical applications include character recognition, star tracking, \ DIODES 


(IN MILS) 


modulation transfer function analysis, and industrial process control. \ | SENSI 

: FOR FIRST A 
STRIPE AND 
FIRST ACTIVE 
DIODE 


ABSOLUTE MAXIMUM RATINGS 


Ve Forward Voltage | 0.4 Volt 
Vp Reverse Voltage | 8 Volts Ae Cc 
P Total Array Power Dissipation at 25°C Ambient 1.0 mW sreipe: MOUSE Sunes 

(derating factor is 20 uW/°C above 25°C) | GLASS FIRST 
1, - Operating Temperature, Ambient —30°C to 75°C Sesot deena eS 
Tag | Storage Temperature, Ambient —30°C to 100°C ae PRINTED CIRCUIT BOARD : 


pore | KB) © [Bae tt 
TYPE ACTIVE | UNIFORM LIGHT 
(MILS DIODES aera 
ao |1980| 2.0 | 

Sataoe naaran [cao aie 
et rt oe rt 
rronzoe [isso eo] 21 [a2 [as mi 


CHARACTERISTICS OF THE ELEMENTAL PHOTODIODE 


PARAMETER CENTER TO | | @Vp =7V | @Vp =7V TYPICAL DIODE 
| CENTER # DIODES = 1n@ Vp =7V Ib@Vp =7V 25°C## 75°C** ——-‘:, Tr @Vg =7V BV EFFECTIVE AREA 
DEVICE SPACING 25°C 75°C MIN. — MAX. MIN. MAX. R. <50k2 [p=1“A (EACH) 

FPA 201 : , _ : — -90nA uss Max. 8VMin. 4 Mil 

FPA 202 | ~ 0025" | | 145nA  2usMax. 8VMin. 6.25 Mil? 

FPA 203 370nA = 2usMax. 8VMin. 14 Mi 

FPA 204 | _ 770nA ss 2usMax. - 8VMin. 35 Mi? 
**Photocurrent at 20 mW/cm? irradiance (See Note 1’) | | *Planar is a patented Fairchild process. 
NOTES: 


(1) Irradiation source is an unfiltered tungsten lamp operated at 2870° K color temperature, 
(2) Effective area is defined as the area outside of which the photo-response is less than 50% of peak photo-response. 


FAIRCHILD 


SEMICONDUCTOR 
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All light current ratings are given in radiometric dimensions (mW/cm’). Conversion to illumination units requires knowledge of the luminous efficiency 
of the source in lumens per watt of radiated power. For tungsten incandescent sources graph A may be used. Graph B shows the effect of tungsten color 


IRRADIATION AND ILLUMINATION 


temperature upon light current for silicon sensors. 


TUNGSTEN LUMINOUS EFFICIENCY (K})—- 
LUMENS PER WATT 


DEFINITIONS: 


IRRADIANCE — Total incident radiant power. Measured in. power per unit area. Symbol: H. 


(GRAPH A) 


21.6 LUM/ WATT OR 
20 fc /(mW/cm2) 


CCIL FILAMENT 


TUNGSTEN LAMPS 


2000 2200 2400 2600 2800 3000 


COLOR TEMPERATURE ~ DEGREES KELVIN 
Kp 0.929Ky 


PERCENT OF LIGHTCURRENT AT 2870°K 


2800 = 3000 


COLOR TEMPERATURE (°K) 


Ft. candles = candle power/distance in ft? = lumens/ft? = (mW/cm’) x 0.929 x lumens per watt. 


ILLUMINANCE — Incident irradiation of wavelengths that are visible to the human eye. Measured in ft. candles. 


LUMINOUS EFFICIENCY — Ratio of illuminance to irradiance. | 


LIGHT CURRENT — The current resulting from the action of light upon a light sensitive device. | 
DARK CURRENT — Current in a photosensitive device that is effectively shielded from wavelengths to which it responds. 


COLOR TEMPERATURE — The temperature of a perfect radiator (black body) when it is the same color as the incandescent source 


Measured in degrees Kelvin. — 


SPECTRAL IRRADIANCE — The radiant power within a specified wavelength interval that is incident on a surface. Measured in power per unit surface 


per unit wavelength. 


- LIGHT CURRENT - nA 


ut 


TYPICAL LIGHT CURRENT 
VERSUS IRRADIATION 


End a 
cbndintcale tol 
P| TY | 
- a a 
Ra 


TUNGSTEN 


LAMP AT 2870° K COLOR 
TEMPERATURE 


H - IRRADIATION - mW/cm? 
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1, ~ LIGHT CURRENT - % 


TYPICAL LIGHT CURRENT 
VERSUS WAVE LENGTH 


A - WAVELENGTH 


800 1000 
- MILLIMICRONS 


1200 


being described. 


FPA210 


LIGHT REFLECTION TRANSDUCER 


' GENERAL DESCRIPTION: The FPA 210 is a plastic package containing a minia- 
ture incandescent light bulb and a FPM 100 Phototransistor die. Possible 
applications include process control, medical technology (heartbeat monitor), 
and character recognition. | 


DIE DESCRIPTION: The FPM 100 Phototransistor die has a large photosensitive 
base, affording exceptional sensitivity. The spectral response extending from 
A to 1.1 microns is compatible with the tungsten light source. 


DIE ELECTRICAL CHARACTERISTICS (25°C) 


SYMBOL CHARACTERISTICS 


Collector-Emitter Sustaining Voltage 
- Collector Saturation Voltage (Note 1) 

Light Current (Note 1) 

Dark Current 

Emitter-Collector Breakdown Voltage 


Veo (sus) 
Vee (sat) 
feet 


lp 


BVEco 
FPA-210 LIGHT REFLECTION TRA 


PHOTOTRANSISTOR/ENCAPSULATED LAMP 


145 


PHOTOTRANSISTOR SECTION B-B 


OT5R. 
3 PLCS. 


SECTION A-A 


TEST CONDITIONS 


lc = 0.1 mA 
lc = 0.4 mA 
Vce = 5.0 V 
Vee = 15V 
Ic = 0.1 mA 


H = 0.1 uW/cm’ 
H = 20 mW/cm? 


H = 20 mW/cm’? 
H = 0.1 upW/cm 
H = 0.1 «W/cm’ 


NSDUCER CHARACTERISTICS 


Operating Temperature Range —10°C to 80°C 


TYPICAL 


(see note 2) 


log (see note 4) 


TEST CONDITIONS 
(see note 3) 


2 steradians of 90% white at 2 cm distance 


35 vAmp 
log (see note 4) 50 uAmp 2 a7 Steradians of 90% white at 2 cm distance 
log (see note 5) 70 wAmp 2 steradians of 90% white at 2 cm distance 
log (see note 5) 100 “Amp 2 7 steradians of 90% white at 2 cm distance 
log (dark) (see note 4) 250 pAmp irradiance < 0.1 uwatt cm~ lamp OFF, Vo, = 5 volts 
log (black) (see note 5) 500 pAmp reflectance < 1% over 2 zrsr., lamp ON © 


log (ambient light) (see note 4) 


DEFINITIONS 


0.9 “Amp 


20 ft. cd. parallel to face, lamp OFF 


IRRADIATION — Total incident radiant energy. Measured in power per unit area. Symbol: H 
ILLUMINATION — Incident irradiation of wavelengths which are visible to the human eye. Measured in ft. candles. 


LUMINOUS EFFICIENCY — Ratio of illumination to irradiation. 


LIGHT CURRENT —The current resulting from the action of light upon a light sensitive device. 
DARK CURRENT — Current in a photosensitive device which is effectively shielded from wavelengths to which it responds. 


COLOR TEMPERATURE — The temperature of a perfect radiator (black body) when 
_ Measured in degrees Kelvin. 

NOTES: 

(1) Irradiation source is an unfiltered tungsten lamp at 2870°K color temperature. 

(2) Lamp current 50 mA (5 volts), Vce = 5 volts. 

(3) Eastman Kodak neutral white test card with 90% diffuse reflectance. 

(4) Case temp. 25°C, lamp operated ON 5% duty cycle. 
(5) Case temp. 40°C, lamp operated ON continuously at 25°C ambient. 
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it is the same color as the incandescent source being described. 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


TWX: 910-379-6435 


FAIRCHILD LIGHT REFLECTION TRANSDUCER FPA210_ 


The following: circuits are examples of amplifying. systems that have been used in conjunction with the FPA 210. 


ON/OFF DETECTOR LINEAR AMPLIFIER CIRCUIT 


+15 
Vo 0 ! | | 
-15 
Vref 
H(or V;) 
R,=R__ _ | Ri < 100 k 
30R: - . a . BR B = Brightness 
VH (hysteresis) le Ri -+-Rr IL a i R = Reflectance of subject 
D = Distance to subject 

Vi = RIL 
Re 

Av = 
Ri ; 

Ri = Rt for best. stability . 

R 
Vo a Avy — 
D+ 
Vref = Offset adjustment to compensate for contact 
reflected illumination or ambient light. 
TYPICAL COLLECTOR TYPICAL LIGHT CURRENT _ TYPICAL LIGHT CURRENT 


CHARACTERISTICS VERSUS IRRADIATION | | VERSUS WAVELENGTH 


- LIGHT CURRENT - mA - 
- LIGHT CURRENT - % 


nN 
I 


1.0 2.0 3.0 4.0 5.0 


Vor ~ COLLECTOR-EMITTER VOLTAGE - VOLTS H = IRRADIATION : mWlem? - 2 - a - WAVELENGTH ~ MICRONS 
TYPICAL LIGHT CURRENT _ TUNGSTEN LUMINOUS 
VERSUS ANGLE OF © Pe | EFFICIENCY (K) VERSUS — 
INCIDENT IRRADIATION = MAXIMUM POWER LIMITS COLOR TEMPERATURE 


i, ~ LIGHT CURRENT - % 
|, - LIGHT CURRENT - mA 
Ko fc/(mW/cem2) 


L 


LUMINOUS EFFICIENCY (K})- LUMENS PER WATT 


0 . 
2000 2200 2400 2600 2800 3000 
@ - ANGLE - DEGREES ~ Vog ~ COLLECTOR-EMITTER VOLTAGE - VOLTS . COLOR TEMPERATURE - DEGREES KELVIN 
4 =. itt Ko=0.929K 
2 ] 


4 20 40 


7-12 


FPA301 
8X8 INTEGRATED PHOTOTRANSISTOR ARRAY 


SILICON PLANAR* PASSIVATED 


GENERAL DESCRIPTION — The FPA301 is an 8 by 8 array of dual emitter phototransistors of monolithic 
construction. The silicon substrate serves as the common collector. Row emitters and column emitters are PHYSICAL DIMENSIONS 
connected by metalization strips to form a matrix of word rows and bit columns. Word rows are interrogated OF PRINTED CIRCUIT BOARD 
one at a time by switching them from STANDBY to the READ state. Amplified photo currents then appear 
simultaneously at the bit column terminals from each illumirated photosensitive element in the row. Word 
rows may be interrogated at random or sequentially. The array is designed to be operated. as a read only 
optical memory (ROOM). It may also be used for low resolution image scanning applications. 


COLUMNS 


oO 


OPERATING PARAMETERS — The array has 5 mil center to center spacing along row and column axes. Each 
photo sensitive element has a nominal effective area of 15 square mils or 0.01 square mm. The relative 
spectral response is shown in Fig. 1. The monolithic array is mounted on a printed circuit board with 17 
fanned-out terminals. Emitter follower operation is illustrated by the equivalent circuit of Fig. 2. The following 
three equations are a useful guide for establishing the standby voltage, V.;,,, and the read voltage, Vacap- 
The substrate voltage, Voy, is the voltage at the common collector (substrate) terminal, S, for all elements. 

The voltage Vcc is defined as the maximum possible signal in the bit column sequence, e.,, €..,...@,. for 82104 #.03 

a particular application. —7.0 VOLTS < Vinay < —1.0 VOLT DIMENSIONS A & B LOCATE THE ROW 1 COLUMN 1 ELEMENT 


Veig +1.0 VOLT < Vaean < +7.0 VOLTS 


a Vig +2.0 VOLTS < Veyg < 13.0 VOLTS 
ABSOLUTE MAXIMUM RATINGS 


NOG! hunw— 
ad 
a 


@ 
—~nNu Sd AAn Oa 


Operating temperature, ambient —30°C to 75°C 
Total array electrical power dissipationt 100 mW 
(derating factor is 2 mW per °C above 25°C) 
Irradiation level, all wavelengths 1.0 W/cm? 
Photocurrent per columnt 150 wA 
ELECTRICAL CHARACTERISTICS 
SYMBOL CHARACTERISTICS | ; UNITS TEST CONDITIONS 
Photosensitive Area of Each Element 
Substrate to Row or Column Breakdown Voltage | ubstrate = LOA 
Row to Substrate Breakdown Voltage : lubstrate == LOMA 
Column to Substrate Breakdown Voltage lubstrate == LOMA 
Photocurrent Gain | | | 
Leakage Current Per Column, All Rows in STBY | | See Note 1 
Dark Current Per Columnt H < 0.1 u»W/cm? 
| | See Note 1 
Photocurrent Per Columnt 0. H = 5mW/cm? 
| See Note 2 
Word Row Switching Time, 10% to 90% H = 5mW/cm? 
| R, = Lk2 
See Notes 2 and 3 
lemax ” "Emin Uniformity of Column Photocurrent. A. H = 5mW/cm? 
lee Within Each Arrayt | See Note 2 
tAny single word row in the READ state. Rows in STBY contribute to total power. *Planar is a patented Fairchild process. 
NOTES: 
(1) Vergy = —2 volts, Vecap = 2 volts, Voy, = 5 volts. 


(2) Tungsten source at 2870°K color temperature, same voltages as Note 1. 
(3) Word row switching time is proportional to R, when R, > 1 kQ. See Figure 2. 


SEMICONDUCTOR 
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IRRADIATION AND ILLUMINATION 


All irradiation levels are given in radiometric iit (mW/cm?). ‘Conversion to ijurnination units requires acuniouleie of the luminous efficiency of the source in 


lumens per. watt. of radiated power. For tungsten incandescent sources, Figure 4 may be used. Figure 5 shows the effect of tungsten color temperature upon 
light current for silicon sensors at constant H. 


TYPICAL SPECTRAL RESPONSE 
(Not Showing Oxide + 5% Interference Structure) 


1.0 Hees De Ee Ge 


RELATIVE PHOTO-CURRENT | 
ine) 


io) 
Kore) 


TT 
AO is 


ashe [Sse Se Gul Se Gen ee ee 
a ana a (ea Ve a a | 


04 
0.3 04 05 06 07 08 09 


MICRONS 


Fig. 1 


Ip-TYPICAL COLUMN EMITTER CURRENT—pAMP 


H-MILLIWATTS /em@ 
__ (TUNGSTEN, 2870°K COLOR TEMP) 


Fig. 3 


en a 
P| 2 Bee hae (a SN 


EQUIVALENT CIRCUIT MATRIX 
SHOWING TYPICAL OPERATION 


The Substrate Terminal, S, is a 
common collector for ali elements. 


21.6 LUM/ WATT OR 
20 fe/(mW/cm2) 


LUMENS PER WATT 


TUNGSTEN LUMINOUS EFFICIENCY (K1)- 


2000 2200 2400 #2600 2800 3000 
COLOR TEMPERATURE — DEGREES KELVIN 
Ko =0.929K, 


Fig. 4 
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Ko fe/(mW/cm2) 


BIT 
COL. 


BIT BIT 
COL.2 COL.8 = 


tr Row Designation 


Fig. 2 


PERCENT OF LIGHTCURRENT AT 2870°K 


2000 2200 2400 2600 2800 = 3000 3200 


COLOR TEMPERATURE (°K) 


Fig. 5 


FPA 500 


LINEAR INTEGRATED PHOTODIODE ARRAY 


SILICON PLANAR* PASSIVATED 


GENERAL DESCRIPTION — The FPA 500 photodiode array consists of 126 photodiodes on 6 mil centers 
forming a linear array 0.756 inch in length as measured between centers of the end photodiodes. The array 
is fabricated as a monolithic silicon structure. Each photodiode has a 4 x 6 mil area of uniform light sensi- 
tivity and a total effective sensitive area of approximately 35 mil. The package includes a thin glass window 
positioned close to the array face; it is not hermetically sealed. 


CHARACTERISTICS OF THE ELEMENTAL PHOTODIODES 
SYMBOL CHARACTERISTIC 


MAX. = CONDITIONS 


Dark Current 20 pA 200 pA 7V 25°C 
30 nA 7V_ 100°C 

Light current at20mW/cm? 340 nA 480 nA 700 nA 7V 25°C 
70 nA 200 nA 7V_ 100°C 


Risetime, Falltime 


Breakdown Voltage 


PARTIAL BOTTOM VIEW SHOWING MOUNTING SURFACE 


NOTES: 

1. CABLE TERMINATES IN CONNECTOR 
WINCHESTER MRE-75SJTC6H MATES WITH MRE-75PU6 
MAY BE CHANGED TO SATISFY CUSTOMER 
REQUIREMENTS BY TERMS OF P.O. 
CABLE LENGTH TO BE SPECIFIED IN P.O. 
STARRED DIMENSIONS INDICATE CENTER OF LIGHT 
SOURCE NO.1 IN THE MATRIX ARRAY 


NOTE: 
Irradiation source is an unfiltered tungsten lamp operated at 2870°K color temperature. 


2 us 7V RL <50 kQ 
l= 1 wA 


* Planar is a Patented Fairchild Process 


F-AIRCrRIILO& 


SEM 
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IRRADIANCE AND ILLUMINANCE 


All light current ratings are given in radiometric dimensions (mW/cm?). Conversion to illumination units requires knowledge of the luminous efficiency 
of the source in lumens per watt of radiated power. For incandescent sources graph A may be used. Graph B shows the effect of color temperature upon 
light current for silicon sensors. | 


(GRAPH A) (GRAPH B) 


COLOR TEMPERATURE 
VERSUS 


INCANDESCENT SOURCES LIGHT CURRENT 


Ko ftc/(mwicm?) 


LUMINOUS EFFICIENCY (K,) - LUMENS PER WATT 
PERCENT OF LIGHTCURRENT AT 2870°K 


0 

2000 2200 2400 2600 2800 3000 3 

, COLOR TEMPERATURE (K) 
COLOR TEMPERATURE ~ DEGREES KELVIN 


Ky = 0.929K, 


Ft. candles = candle power/distance in ft2 = lumens/ft2 = mW/cm2 x 0.929 x lumens per watt. 


TYPICAL LIGHT CURRENT TYPICAL LIGHT CURRENT 
VERSUS IRRADIATION VERSUS WAVE LENGTH 


(uA/uW) 


1, - LIGHT CURRENT - nA 


0.2 0.4 0.6 0.8 1.0 1.2 
A ~ WAVELENGTH - MICRONS 


H - IRRADIATION - mWicm* 


DEFINITIONS 

IRRADIANCE — Total incident radiant sista: Measured in power per unit area. Symbol: H. 

ILLUMINANCE — Incident irradiation of wavelengths which are visible to the human eye. Measured in ft. candles. 
LUMINOUS EFFICIENCY — Ratio of illuminance to irradiance. 

LIGHT CURRENT — The current resulting from the action of light upon a light sensitive device. 

DARK CURRENT — Current in a photosensitive device which is effectively shielded from wavelengths to which it responds. 


*< 


COLOR TEMPERATURE — The temperature of a perfect radiator (black body) when it is the same color as the incandescent source being described. Measured 
in degrees Kelvin. | 
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FPA505 
LINEAR INTEGRATED PHOTODIODE ARRAY 


SILICON PLANAR* PASSIVATED 


GENERAL DESCRIPTION—The FPA 505 photodiode array consists of 320 photodiodes on 2.5 mil centers 
forming a linear array .800 inch in length as measured between centers of the end photodiodes. The array is 
fabricated as a monolithic silicon structure. Each photodiode has a 2.0x2.0 mil area of uniform light sensitivity 
and a total effective sensitive area of approximately 5.6 mil?. The package includes a thin glass window 
positioned close to the array face; it is not hermetically sealed. 


CHARACTERISTICS OF THE ELEMENTAL PHOTODIODES 
SYMBOL CHARACTERISTICS 3 | CONDITIONS 


Dark Current | 7V 25°C 
7V 100°C 
Photocurrent at 20 mW/cm? 7V 25°C (see Note) 
7V 100°C (see Note) 
Risetime, Falltime | 7VRi < 50k2 
Breakdown Voltage lp= 1 yA 


NOTE: | 
* STARRED DIMENSIONS INDICATE CENTER 
OF LIGHT SENSOR NO.1 IN MATRIX ARRAY 


| # 
4-40 UNC 2B 
DEVICE NO.1 x .38DP.-4 HOLES 


CONNECTOR 
OPTIONAL 


PARTIAL BOTTOM VIEW SHOWING MOUNTING HOLES 


*Planar is a patented Fairchild process. 
NOTE: 


Irradiation source is an unfiltered tungsten lamp operated at 2870°K color temperature. 


AIR CrRILEM 


SEMICONDUCTOR 
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IRRADIATION AND ILLUMINATION 


All light current ratings are given in radiometric dimensions (mW/cm’). Conversion to illumination units requires knowledge of the luminous efficiency 
of the source in lumens per watt of radiated power. For Tungsten incandescent sources graph A may be used. Graph B shows the effect of Tungsten 
color temperature upon light current for silicon sensors. : 


(GRAPH A) | (GRAPH B) 


21.6 LUM/ WATT OR 
_ 20 fte/(mW/cm?2) 


TUNGSTEN LUMINOUS EFFICIENCY (Ky)~- 
LUMENS PER WATT 
Ko ftc/(mW/cm2 
PERCENT OF LIGHTCURRENT AT 2870°K 


COIL FILAMENT 
TUNGSTEN LAMPS 


2000 «2200 2400 2600 2800 3000 2000 2200 ©2400 «2600-2800 3000-3200 
COLOR TEMPERATURE — DEGREES KELVIN coi On THUPERGUREAG 
kz =0.929K} 
TYPICAL LIGHT CURRENT TYPICAL LIGHT CURRENT 
VERSUS IRRADIATION _ VERSUS WAVE LENGTH 


- LIGHT CURRENT - nA 
I, LIGHT CURRENT - % 


I 


0 5 10 i) 20 25 30 200 400 600 800 —s- 1000 1200 


: Ah - WAVELE “ 
H - IRRADIATION - mWicm? Ber SCR 


Ft. cd. = Lumens/ft2 = Ko Xx mWicm@ 


DEFINITIONS: 


IRRADIANCE — Total incident radiant power. Measured in power per unit area. Symbol: H. 

ILLUMINANCE — Incident irradiation of wavelengths that are visible to the human eye. Measured in ft. candles. 

LUMINOUS EFFICIENCY — Ratio of illuminance to irradiance. | 7 

LIGHT CURRENT — The current resulting from the action of light upon a light sensitive device. 

DARK CURRENT — Current in a photosensitive device that is effectively shielded from wavelengths to which it responds. 

COLOR TEMPERATURE — The eompstatre of a perfect radiator (black body) when it is the same color as the incandescent source being described. 
Measured in degrees Kelvin. 

SPECTRAL IRRADIANCE — The radiant power within a specified wavelength interval that is incident on a surface. Measured in power per unit surface 
per unit wavelength. 
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GENERAL DESCRIPTION—The FPA 507 photodiode array consists of 250 photodiodes on 2 mil centers forming 
a linear array .500 inch in length as measured between centers of the end photodiodes. The array is fabricated 
as a monolithic silicon structure. Each photodiode has a 1.5x1.5 mil area of uniform light sensitivity and a — 
total effective sensitive area of approximately 3.5 mil?. The package includes a thin glass window positioned 


_ FPA5O7 


LINEAR INTEGRATED PHOTODIODE ARRAY 


close to the array face; it is not hermetically sealed. 


CHARACTERISTICS OF THE ELEMENTAL PHOTODIODES 


NOTE: 


Irradiation source is an unfiltered tungsten lamp operated at 2870°K color temperature. 


SYMBOL 
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CHARACTERISTICS 


Dark Current 
Photocurrent at 20 mW/cm? 


Risetime, Falltime 
Breakdown Voltage 


SILICON PLANAR* PASSIVATED 


CONDITIONS 


7V 25°C 

7V 100°C 

7V_ 25°C (see Note) 
7 V 100°C (see Note ) 
7VR. < 50k 

Ip =1wA 


#4-40 UNC 2B 
x .38 DP.- 4 HOLES 


DEVICE NO.1 


PARTIAL BOTTOM VIEW SHOWING MOUNTING HOLES 


CONNECTOR 
OPTIONAL 


NOTE: 


‘* STARRED DIMENSIONS INDICATE CENTER 
OF LIGHT SENSOR NO.1 IN MATRIX ARRAY 


*Planar is a patented Fairchild process. 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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IRRADIATION AND ILLUMINATION 


All light current ratings are given in radiometric dimensions (mW/cm’). Conversion to illumination units requires knowledge of the luminous efficiency 
of the source in lumens per watt of radiated power. For Tungsten incandescent sources graph A may be used. Graph B shows the effect of Tungsten 
color temperature upon Men current for silicon photosensors. 


(GRAPH A) | _ (GRAPH B) 


21.6 LUM/WATT OR 
20 fte/(mw/cm?) 


TUNGSTEN LUMINOUS EFFICIENCY (K)-- 
LUMENS PER WATT / 3 
Ko ftc/(mW/cm2) 
PERCENT OF LIGHTCURRENT AT 2870°K 


of 2200 2400 2600 2800 3000 2000 2700 ©2400 «=: 2600S s« 2800 «30003200 


COLOR TEMPERATURE — DEGREES KELVIN COLOR TEMPERATURE (°K) 
Kp =0.929K, | 
TYPICAL LIGHT CURRENT , TYPICAL LIGHT CURRENT 
VERSUS IRRADIATION | | VERSUS WAVE LENGTH 


I_-LIGHT CURRENT-—nA 
~ LIGHTCURRENT - % 


i 


0 O85 10 15 20 25 30 | | 20 ©9400 « «©=©600~S—s«SSt*=<C«iSCSC*«id OO 
H~IRRADIATION-mW/cm2 . k= WAVELENGTH ~- MILLIMICRONS 


Ft. cd. * Lumensitt? = Ky x mWicm? 


_ DEFINITIONS: 

_ IRRADIANCE — Total incident radiant power. Measured in power per unit area. Symbol: H. 

-ILLUMINANCE — Incident irradiation of wavelengths that are visible to the human eye. Measured in ft. candies. 
LUMINOUS EFFICIENCY — Ratio of illuminance to irradiance. 

LIGHT CURRENT — The current. resulting from the action of light upon a light sensitive device. 

DARK CURRENT — Current in a photosensitive device that is effectively shielded from wavelengths to which it responds. 


@ COLOR TEMPERATURE — The temperature of a perfect radiator (black body) when it is the same color as the incandescent source being peered: 


‘Measured in degrees Kelvin. | 
SPECTRAL IRRADIANCE — The radiant power within a specified wavelength interval that is incident on a surface. Measured in power: per unit surface 


; per unit wavelength. 
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FPA509 
LINEAR INTEGRATED PHOTODIODE ARRAY 


SILICON PLANAR* PASSIVATED 


GENERAL DESCRIPTION—The FPA509 photodiode array consists of 125 photodiodes on 4 mil centers forming 
a linear array 0.496 inch in length as measured between centers of the end photodiodes. The array is 
fabricated as a monolithic silicon structure. The substrate is a common cathode of the array. Each photo- 
diode has a 2.5x 3.5 mil area of uniform light sensitivity and a total effective sensitive area of approximately 
14 mil’. The package includes a thin glass window positioned close to the array face; typical applications 
include optical character recognition, star tracking, modulation transfer function analysis, and industrial 
process control. 


ABSOLUTE MAXIMUM RATINGS 


Vp Reverse voltage 8 Volts 
V; Forward voltage 0.4 Volt 
Ta Operating temperature, ambient —30°C to + 100°C 
Leer Storage temperature, ambient —30°C to 100°C 


CHARACTERISTICS <f CONDITIONS 


Dark Current 
; Ve = 7V Ta = 100°C 
Photocurrent at 20 mW/cm? (See Note ) | Ve=7V 
| V, = 7V Ta = 100°C 
Risetime, Falltime Ve = 7V,R, << 50 k2 
Breakdown Voltage : Ip = 1A 


NOTE: 
Irradiation source is an unfiltered tungsten lamp operated at 2870°K color temperature. 


NOTE: 


* STARRED DIMENSIONS INDICATE CENTER 
OF LIGHT SENSOR NO.1 IN MATRIX ARRAY 


tL 
4-40 UNC 2B 
DEVICE NO. x .38DP.-4 HOLES 


CONNECTOR 
OPTIONAL 


PARTIAL BOTTOM VIEW SHOWING MOUNTING HOLES 


*Planar is a patented Fairchild process. 
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FPA700 -FPA7OOA 
_ PHOTOTRANSISTOR TAPE READER ARRAY 


~NPN PLANAR* PHOTOTRANSISTOR TAPE READER ARRAY — 


GENERAL DESCRIPTION — The FPA700 is a nine element NPN Planar phototransistor array having excep- _ | See : 
tionally stable characteristics and high illumination sensitivity. Each transistor is electrically isolated and PHYSICAL DIMENSIONS 
mounted on 100 mil centers. The. case is a plastic compound with transparent resin encapsulation which | 
exhibits stable characteristics under high humidity conditions. 


MOLDED EPOXY 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures/Humidity 


Storage Temperature | —40°C to +100°C 200 MIN. ; ee 003 AT SEATING PLANE 
Operating Junction Temperature —40°C to +85°C O18 + 00%,] | oamaxrtye Lf 
Relative Humidity at Temperature 95% at 65°C 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes2&3) 200 mW/Cell . 
at 25°C Ambient Temperature (Notes 2 & 3) 133 mW/Cell 
1200 mW -Total 
Maximum Voltages (Note 7) 
Vero Collector to Emitter Sustaining Voltage (Note 4) 30 Volts ae 
Maximum Current | . .1004.003 TYP '\ NOTE 2. a caine 
atl Collector Current | 25mA/Cell |" : NOTE 1 


LEADS TO BE STRAIGHT WITHIN .005 FROM SEATING PLANE 


NOTE 1: 1-ACTIVE AREA IS WITHIN A .050 DIAMETER CIRCLE. 
CENTER OF CIRCLE 'S WITHIN .010 OF ABSOLUTE CENTERLINE . 
NOTE 2 : EMITTER SIDE DEFINED BY WHITE DOT. 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


| -[_ FPA7OOA FPA700 7 _ ] 
SYMBOL CHARACTERISTICS MIN. TYP. MAX.|/MIN. TYP. MAX. UNITS TEST CONDITIONS i 


! 
: 
Collector Dark Current/Cell (Note 7) nA ye = =5.0V 
Radiometric Sensitivity/Cell (Note 5) 40 i | HA/mW/cm? | Vo, = 5.0 V 
Luminous Sensitivity/Cell (Note 6) 2.00 7.5 LA/tc Vog = 5.0 V 
Matching Factor (Notes 5 & 9) 0.75 0.85 . | Veg = 5.0 V 
Light Current Rise Time (Note 8) 3.0 “US GaAs, |. = 4.0mA 
| Light Current Fall Time (Note 8) , 3.0 | LS ) Rk, = 1002, Vee = 5.0 V 
Voe(sat) | Collector to Emitter Saturation Voltage — 0.16 0.33 | Ic = 500 uA, H= 20 mW /cm? 
Veeojsus) Collector to Emitter Sustaining Voltage (Note 7) | 30 50 Il. =1.0mA (Pulsed) 
BV co | Emitter to Collector Breakdown Voltage (Note 7)| 5.0 10 lec = 100 vA 
X; | Cross Talk (Note 10) 75 = 85 Vee = 5.0V 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 85°C and junction to case thermal resistance of 300°C/Watt (derating factor of 3.33 mW/°C), and a junction to 
ambient thermal resistance of 450°C/Watt (derating factor of 2.22 mW/°C). . 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 

(5) Measured at radiation flux intensity of 5.0 mW/cm?2 as emitted from a tungsten filament lamp at a color temperature of 2870°K. The effective photosensitive area is typically 
0.8 mm?2. 

(6) These are values obtained at a illumination level of 100 foot-candles from a tungsten filament lamp operated at a color temperature of 2870°K. All production tests are 
performed as stated in Note 5. For more information send for Fairchild Publication APP-47. 

(7) Measured with radiation flux intensity of less than .luW/cm2 over the spectrum from 0.1 micron to 1.5 microns. 

(8) Rise time is defined as the time required for Ice to rise from 10% to 90% of.a peak value. Fall time is defined as the time required for Ice to decrease from 90% to 10% 

. of a peak value. For more information send for Fairchild Publication APP-93. 

- (9) Matching factor-ratio of minimum sensitivity of maximum sensitivity of any two cells. 

(10) Cross Talk: ratio of signal between two adjacent cells with H=50 mW/cm2 at 2870°K through 72 mil hole (STD paper tape) on one cell, the other being dark. Tape 
optical density = 3.5. 


*Planar is a patented Fairchild process. 
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CHARACTERISTICS 
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FPM100 - FPO100 
SILICON NPN PLANAR’ PASSIVATED PHOTOTRANSISTOR 


ag TERMINAL eal PACKAGE 


GENERAL DESCRIPTION — The FPM100 and FPO100 are Miniature Photo- | 

sensors in a hermetic, welded case. A large photosensitive base combined with PHYSICAL DIMENSIONS PHYSICAL DIMENSIONS 
an optically flat window afford exceptional sensitivity without the need for | 
critical alignment. In tape and card reader applications the flat window permits | INDO 
flush mounting in the wear-plate thereby minimizing cross-talk. The spectral | 
response, extending from 0.4 to 1.1 microns, is compatible with daylight, tungs- 
ten, and gallium arsenide sources. 


EMITTER 


EMITTER 


ABSOLUTE MAXIMUM RATINGS 


Veg Collector-Emitter Voltage 40V COLLECTOR 
Vic Emitter-Collector Voltage ov | 

P Power Dissipation (25°C Ambient) (See Note 1) 75 mW 

Ty Operating Temperature, Ambient —65°C to +150°C Spee 

Te Storage Temperature, Ambient —65°C to +200°C 


021 
016 


ie 


NOTES: All dimensions in inches NOTES: All dimensions in inches 


FPM 100 FPO 100 


ELECTRICAL CHARACTERISTICS (25°C) 
» SYMBOL CHARACTERISTICS ; MAX. UNITS TEST CONDITIONS 


Collector-Emitter Sustaining Voltage 
Collector Saturation Voltage (See Note 2) 


Collector Light Current (See Note 2) 
Collector Light Current (See Note 3) 
Collector Dark Current 
Emitter-Collector Breakdown Voltage 


“Planar is a patented Fairchild process. 


NOTES: 


(1) Derating factor is 0.6 mW/°C above 25°C. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(2) Irradiation source is an unfiltered tungsten lamp operated at 2870°K color temperature. Unless otherwise stated, all H values refer to this color temperature. 

(3) Irradiation source is a filtered tungsten lamp with Corning CS7-69 filter, plus a 2 cm H20 filter cell. This rejects wavelengths outside the 0.7 to 1.0 micron range of maximum 

response. This test method is included only for reference because of common usage. The unfiltered source is more typical of actual applications. 

Switching time is defined here as the 10% to 90% rise time of Ice(L) for an irradiance step input. The rise and fall times are essentially equal. See page 4 for the test 

circuit used for switching time measurements. 

(5) Silicon radiometric photocurrent efficiency with typical GaAs irradiance is approximately three times greater than with tungsten at 2870°K color temperature. Therefore, all 
graphs with H as a parameter or variable will apply for GaAs irradiation if the H values are divided by three. 
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IRRADIATION AND ILLUMINATION 


All irradiation levels are given in radiometric units (mW/cm’). Conversion to illumination units requires knowledge of luminous efficiency the of the 
source in lumens per watt of radiated power. For tungsten incandescent sources graph A may be used. Graph B shows the effect of tungsten color tempera- 


ture upon light current for silicon sensors. 
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Ft. candles = candle power/distance 


DEFINITIONS . : 
IRRADIANCE — Total incident radiant power. Measured in power per unit area. Symbol: H. 

ILLUMINANCE — Incident irradiation of wavelengths that are visible to the human eye. Measured in ft. candles. 
LUMINOUS EFFICIENCY — Ratio of illuminance to irradiance. ‘ mat 

LIGHT CURRENT — The current resulting from the action of light upon a light sensitive device. | 
DARK CURRENT — Current in a photosensitive device that is effectively shielded from wavelengths to which it responds. 


COLOR TEMPERATURE — The temperature of a perfect radiator (black body) when it is the same color as the incandescent so 


in 


SPECTRAL IRRADIANCE — The radiant power within a specified wavelength inte 


degrees Kelvin. 
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in ft? = lumens/ft? = (mW/cm’) x 0.929 x lumens per watt. 
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-FPM200 


SILICON PLANAR® PASSIVATED PHOTODIODE 


TWO TERMINAL COAXIAL PACKAGE 


GENERAL DESCRIPTION — The FPM200 and FP0200 are Miniature Light-sensing 
‘Diodes in a hermetic, welded case. In the reverse-bias mode of operation ex- 
cellent’ photocurrent linearity is obtained. In the photovoltaic mode the open- 
_ circuit voltage varies in a logarithmic manner, being most sensitive to low-level 
light variations. This type of response is often desirable in light detectors, . 
curve followers, and other servo-type applications. 


ABSOLUTE MAXIMUM RATINGS 


Vp Reverse Voltage 
Ty Operating Temperature, feanbiaat 
Tstg Storage Temperature, Ambient 
P Power Dissipation 
25°C Ambient (Note 1) 


ELECTRICAL CHARACTERISTICS (25°C) (Note 2) 
SYMBOL CHARACTERISTICS 


Breakdown Voltage 
Dark Current 


Open Circuit Voltage 
Light Current. 

Short Circuit Current 
Sensitivity 


NOTES: . 
(1) Gerating factor is 0.6 mW/°C above 25°C. 


(2) Irradiation source is an unfiltered tungsten lamp operated at 2870°K color temperature. 


—100V 

—65°C to +150°C 
—65°C to +200°C 
| 75 mW 


PHYSICAL DIMENSIONS 


| MIN. 


4 


All dimensions in inches 


FPM200 


nA 
mV 
LA 
LA 
LA/mW/cm? 
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PHYSICAL DIMENSIONS 


“LI 
tbs 


All dimensions in inches 


FPO200 


TEST CONDITIONS 
lp = 5 uA | 


Vp =—10V 


No bias 
Vp = —10V 
No bias 
No bias 


*Planar is a patented Fairchild process. 
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| FAIRCHILD PHOTODIODES FPM200 - FPO200 


IRRADIATION AND ILLUMINATION 


All light current ratings are given in radiometric dimensions (mW/cm?). Conversion to illumination units requires knowledge of the luminous efficiency of the 
source in lumens per watt of radiated power. For Tungsten incandescent sources graph A may be used. Graph B shows the effect of Tungsten color tempera- 


ture upon light current for silicon sensors. 


(GRAPH A) 
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DEFINITIONS 


IRRADIANCE — Total incident radiant power. Measured in power per unit area. Symbol: H. 
ILLUMINANCE — Incident irradiation of wavelengths that are visible to the human eye. Measured in ft. candles. 


LUMINOUS EFFICIENCY — Ratio of illuminance to irradiance. 


LIGHT CURRENT — The current resulting from the action of light upon a light sensitive device. 


DARK CURRENT — Current in a photosensitive device that is effectively shielded from wavelengths to which it responds. 


LINE 


(GRAPH B) 


COLOR TEMPERATURE — The temperature of a perfect radiator (black body) when it is the same color as the incandescent source being described. Measured 


in degrees Kelvin. 


SPECTRAL IRRADIANCE — The radiant power within a specified wavelength interval that is incident on a surface. 


unit wavelength. 
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GENERAL DESCRIPTION - These Fairchild tape reader arrays consist of matched Fairchild 
FPM100 phototransistors flush mounted in permanent alignment. The flat windows allow the 
front surface to serve as wear-plate in direct contact with data tape thus minimizing cross- 
talk and the influence of stray light. 


Dimensions are compatible with standard one inch data tape. The FPM7011 is in two sections 
to accommodate in-line mechanical sprockets. The FPM7012 is in one piece and includes a 


ninth phototransistor for sprocket hole detection. 


ABSOLUTE MAXIMUM RATINGS (Each Phototransistor) 


-FPM 7011 ¢ FPM 7012 
NPN PHOTOTRANSISTOR TAPE READER ARRAYS — 


PHYSICAL DIMENSIONS 


Vor Collector-Emitter Voltage 40V 
Vic Emitter-Collector Voltage | 2 V 
P Power Dissipation (25°C Ambient) (Note 1) 75 mW 
T A Operating Temperature, Ambient | -65°C to +175°C 
T ste Storage Temperature, Ambient -65°C to +200°C 


NOTES: Ali dimensions in inches. _ 
Brass plate is common to all emitters. 
All holes on 0.100.002 centers. 
Windows are nominal .051 diameter. 


ELECTRICAL CHARACTERISTICS (25°C Each Phototransistor 


Characteristic in. A i Test Conditions 


Vo Ko (Sust) Collector-Emitter Sustaining Voltage 40 
Vop(sat) Collector Saturation Voltage (Note 2) 


L-1 
I -2 


Light Current (Note 2) 0.8 
Light Current (Note 3) 1.0 
Matching Factor (Note 2 & 4) 0.67 
Dark Current 


Emitter-Collector Breakdown Voltage 


NOTES: 


(1) 
(2) 


(3) 


(4) 


Derating factor is 0.5 mW/°C above 25°C. 
Irradiation source is an unfiltered tungsten lamp at 2870°K color temperature. 


Irradiation source is a filtered tungsten lamp with Corning CS7-69 filter, plus a 2 cm H90O filter cell. This rejects wavelengths outside the 0.7 to 1.0 micron 
range of maximum response. This test method is included only for reference because of common usage. The unfiltered source is more typical of actual 
applications. 


Matching factor =ratio of minimum to maximum light current between any sensors in the array. 


FAIRCHILD 
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- PHOTOTRANSISTOR TAPE RE 


FADER ARRAYS FPM 7011° FPM 7012 © 
IRRADIATION AND ILLUMINATION 
All light current ratings are given in radiometric dimensions (mW/ em”), Conversion to illumination units requires knowledge of the 


luminous efficiency of the source in lumens per watt of radiated power. For incandescent sources graph A may be used. Graph B 
shows the effect of color temperature upon light current. 


GRAPH A | 
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PERCENT OF LIGHTCURRENT AT 2870°K 
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Ft. candles = candle power/distance in rt” = lumens /ft” = mW/ em” x 0.929 x lumens per watt 


DEFINITIONS 
IRRADIATION: . . _ Total incident radiant energy. Measured in power per unit area. Symbol: H 
ILLUMINATION: 7 : Incident irradiation of wavelengths which are visible to the humaneye. Measured 
in ft. candles. | 
LUMINOUS EFFICIENCY: Ratio of illumination to irradiation. , | | 
LIGHT CURRENT: | _ The current resulting from the action of light upon a light sensitive device. 
‘DARK CURRENT: =. Current in a photosensitive device which is effectively shielded from wavelengths 
| | | to which it responds. | 
COLOR TEMPERATURE: | The temperature of a perfect radiator (black body) when it is the same color as 


the incandescent source being described. Measured in degrees Kelvin. 
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"NPN PLANAR" PHOTOTRANSISTOR 


GENERAL DESCRIPTION — The FPT 100 is a three-terminal NPN Planar phototransistor having exceptionally 
stable characteristics and high illumination sensitivity. The availability of the base lead gives wide latitude — 
for flexible circuit design. The case is a special plastic compound with transparent resin encapsulation capable 


of exhibiting stable Ca eeu under high humidity conditions. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


_ Maximum Temperatures/Humidity 
Storage Temperature 
Operating Junction Temperature 
~ Relative Humidity @ Temperature 


Maximum Power Dissipation | | 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 
at 25°C Ambient Panera avotes 2 and a 


Maximum Voltages (Note 7) 


Vero Collector to Base Voltage 
VeEo Collector to Emitter Sustaining Voltage (Note 4) 
Vigo Emitter to Collector Voltage 


Maximum Current | 
nA : _ Collector Current 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature | unless otherwise noted) 


SYM BOL ; CHARACTERISTICS 


logo Collector Dark Current 
logo (65°C) Collector Dark Current 
leg Collector Dark Current — 
Radiometric Sensitivity | 
Luminous Sensitivity 
Radiometric Sensitivity - 
__. Luminous Sensitivity 
Light Current Rise Time» 
' Light Current Fall Time 
Collector to Emitter Saturation Voltage — 


(Note 7) 


Voe(sat 


(Note 7) 
(Note 7) 


Collector to Base Breakdown Voltage 
Collector to Emitter Sustaining Voltage 
Emitter to Collector Breakdown Voltage 


BVcg0 
Veo (sus) 
ECO 


NOTES: 


“(Note 7) 
(Note7) 


(Notes 5 & 9) 
(Notes 6 & 9) 
(Notes5&10) 
(Notes 6 &10) 
(Note 8). _ 
(Note 8) 


(Note 7) 


—40°C to 100°C 
—40°Cto 85°C 
95% at 65°C 
200 mW 
100 mW 
80 Volts 


30 Volts 
5.0 Volts 


~ 25 mA | 


MIN, 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor. device may be inifiaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 85°C and junction to case thermal resistance of 300°C/Watt (derating factor of 3. 33 mw? C), 


_ ambient thermal resistance of 600°C/Watt (derating factor of 1.67 mW/°C). 


(4) Rating refers to a high. current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 


Notes continued on page 2. 
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MAX. 


PHYSICAL DIMENSIONS 


. et DIA. 


LENS 


so 
100 


al Ls * 


NOTES: Ali dimensions in inches 
All leads electrically isolated 
from case 


UNITS TEST CONDITIONS 


nA — Veg = 10V 
BA Veg = 10V 
nA Vee = 5.0 V. 
uA/ mW/cm? Veg = 5.0V 
BA/fe Veg = 5.0 V 
vA/mW/cm’ Ve, = 10V_ 
LA/fe Veg = 10V 
us . GaAs, Io = 4.0 mA 
US R, = 100 2, eer eaN: 
Volts ie = 500 vA fi ae 
| 20 mW/cr’ 
= 100 uA 
| ee = 1.0 mA (Pulsed) | 
leo = 100HA | 


Volts 
Nolts . 
Volts 


-*Planar is a patented Fairchild process. 
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FAIRCHILD PHOTOTRANSISTOR FPTIO0 | 
| 
| 
| 
| 


TYPICAL ELECTRICAL CHARACTERISTICS 


LIGHT CURRENT LIGHT CURRENT VERSUS COLLECTOR BASE 

CHARACTERISTICS COLLECTOR VOLTAGE* CHARACTERISTICS 

5 25°C | 

ies orien 
< =e 4 a ee 
i wea 7 
2 2 — 
betel PV : 
S SoC ow eT Ty 
; S wl Ee AT : 
5 ay ae : rE 
: pert EA i 
S vw IP Ki Saas r 
onan a 
soar 02 12 +1020 100 200 1000 5000 — % 10 20 30 40 50 -0,75 -05-025 0 10 20 30 40 50 60 70 
ILLUMINATION (fc) Vee-COLLECTOR VOLTAGE - VOLTS Veg COLLECTOR —BASE VOLTAGE —VOLTS 
| | j | ae | 1 | | ; 
+ 12 Ve) in nm 
galls dag isais 2 | 
IRRADIANCE mW/cm? | 


COLLECTOR DARK CURRENT | 
VERSUS TEMPERATURE SPECTRAL CHARACTERISTICS ANGULAR RESPONSE 


oe TAN TTT | 
See sees 
Ser eaeisee 
ee i a i 
Pa ne NT 
Ee ee WI de at 
Pe Wels SeaeWoIy tale 

ASS eeeee 


i 2a a 
pAlb NE | 


' 0 
°O3 04 05 06 07 08 09 10 11 12 13 -100 -80 -60 -40 -20 0 20 40 60 80 100 
TEMPERATURE — °C \— WAVELENGTH IN MICRONS ANGLE — DEGREES | 


80 
70 


60 


50 
40 


30 


I¢—LEAKAGE CURRENT—AMPS 
" % RELATIVE RESPONSE 


% RELATIVE RESPONSE 


20 
10 


COLLECTOR CURRENT COLLECTOR CURRENT | _ SWITCRING CIRCUIT 


\ \ Vec25.0 VOLTS 
\ Ta=25°C 


Vee 


RISE TIME VERSUS FALL TIME VERSUS 
| 


SHANE 


OUT 


t-RISE TIME - ps 


t,-FALL TIME - us 
wo 


0.01 Ol. 10 10 ol 0] 10 10 , Soe 
I¢- COLLECTOR CURRENT - mA ~— Ig- COLLECTOR CURRENT - mA aa SOURCE - Ga As 


| 

I 

| 

{ 

| 

| 

| 

* | a 

| 

* Single family characteristic on Transistor Curve Tracer. 


NOTES ‘veontinued): 

(5) Measured at radiation flux intensity of 5.0 mW /cm? as emitted from a tungsten filament lamp at a color temperature of 2870°K. The effective photosensitive area is typically 
1.8 mm?. 

(6) These are values Speatned at an illumination level of 100 foot-candles from a tungsten filament lamp operated at a color temperature of 2870°K. All production tests are per- 
formed as stated in. Note 5. For more information send for Fairchild Publication APP-47. 

(7) Measured with radiation flux intensity of less than .1 wW/cm?2 over the spectrum from 0.1 micron to 1.5 microns. 

(8) Rise time is defined as the time required for I., to rise from 10% to 90% of a peak value of 1.0 milliampere. Fall time is anes as the time required for I., to decrease 
from 90% to 10% of a peak value of 1.0 milliampere. For more information send for Fairchild Publication APP-93. 

(9) No electrical connection to base lead. 

(10) No electrical connection to emitter lead. 


NPN PLANAR PHOTOTRANSISTORS 


GENERAL DESCRIPTION - The 2N986. and 2N2452 are three-terminal NPN Planar photo- | 
transistors having exceptionally stable characteristics and high illumination sensitivity. The anne Pts 

ois % - > PHYSICAL DIMENSIONS 
availability of the base lead plvce wide peated for flexible circuit design. es _ | : ae in accordance with = 


JEDEC (TO-18) outline 
except for lens on top of can 


“ABSOLUTE MAXIMUM RATINGS [Note 1] - 


Maximum Temperatures 


Storage Temperature | ae _ * 4 4 |  -65°C to +300°C 
Operating Junction TEU seine | | ae 200°C Maximum 


| Maximum Power Dissipation. 


| Total Dissipation at 25°C Case Temperature _ (Notes 2 & 3) 1.8 Watts 
| | at 100°C Case Temperature (Notes 2 & 3) 1.0 Watt 
at 25°C Ambient Temperature 0.5 Watt 
Maximum Voltages | ; (Note 7) 
VosBo Collector to Base Voltage | : 100 Volts 
VcER _ Colector to Emitter Sustaining Voltage (Note 4) - 80 Volts 
| (Rap S102) | = co cee 
VcEO Collector to Emitter Sustaining Voltage (Note 4) . 60 Volts 
VEBO Emitter to Base Voltage : a | a Volts 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) | 


| -2N986 2N2452 | | 
Characteristic Min. Max. Min. Max. Units . Test Conditions 


— 


CBO Collector Dark Current (Note 7). | oi 10 nA 
cpolt 50°C) Collector Dark Current (Note 7) 25 LA 
| Sensitivity Radiation System (Notes5&9) 20 50 200 uA/mW/cm2 
Sensitivity Illumination System ‘(Notes6&9) 1.0 3. 2.6 10.3 yA/ft-can 
Sensitivity Radiation System (Notes 5 & 10) 0.2 a 0.2 1.0 pA/mW/ cm” 
Sensitivity Illumination System (Notes 6 & 10) 0.01 ‘ 0.01 0.05 wA/ft-can 
Light Current Rise Time (Note 8) oe 0. 1.0 psec 
Light Current Fall Time 7 - (Note8) = 10 ~~ psec 
Collector to Base Breakdown Voltage (Note 7) | Volts z 0.1 mA 


Collector to Emitter Sustaining (Note 7) Volts = 100 mA 
(pulsed) 


Collector to Emitter Sustaining Voltage (Note 7) | | Volts c = 30 mA: 
“~ (pulsed) 


nn nN 
qaaqaa 
Dw mH 


ct oct 
*S 


Emitter to Base Breakdown Voltage (Note 7) ‘ , Volts 


NOTES: . 
(1) These ratings are limiting values above which the serviceability of individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations, 
(3) These ratings give a maximum junction temperature of.200°C and junction-to-case thermal resistance of 97.2°C/Watt (derating factor of 10.3 mW/°C). 
(4) Rating refers to a high curr ent point where collector-to-emitter voltage is lowest. . 
(NOTES CONTINUED ON PAGE 2) 


EA 1F ar 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 : __ A DIVISION OF FAIRCHILD CAMERA ae CORPORATION 


7-34 


FAIRCHILD PHOTOTRANSISTORS 2N986 °2N2452 


TYPICAL ELECTRICAL CHARACTERISTICS 


LIGHT CURRENT CHARACTERISTICS | 
RADIATION - mW/cm2 LIGHT CURRENT VERSUS 
a COLLECTOR VOLTAGE COLLECTOR CHARACTERISTICS* 


5.0 


T=25°C 


DARK, 030 m2. 
4 < iT A 
: : ~ fi pope] YT 
2N986 : : sof | dome! LIT 
. : Pet LAT 
3 ° = tt fost | VY | 
: ee LIA A 
: = Se ge ee el 
2 4 2 [| [osm [te] | | | 


F{t | | | fro | { h 
000 500 200 10080 2070S 20 40 60 80 100 110 


Vee - TOR VOLTAGE - Vv. : i 
ILLUMINATION - FOOT-CANDLES eee enan. ween e em enee Vce ~ COLLECTOR VOLTAGE - VOLTS 


0.0 


LIGHT CURRENT CHARACTERISTICS 
RADIATION - mW/cm2 LIGHT CURRENT VERSUS 


COLLECTOR VOLTAGE COLLECTOR CHARACTERISTICS* 


eee 


§ Tungsten Source at 
3000°K. 


8 


Ss 
o 


Igo COLLECTOR CURRENT - A 
& 
a 

¢ - COLLECTOR CURRENT - mA 


2N2452 


Ic - COLLECTOR CURRENT - pA 


T=25°C 
Tungsten Source at 3000°K 
0.01 00 


. 


To Ys 
rlT_ A lL istil fF 


Le 


500 200 100 50 0 10 § 2. 0 10 20 30 40 50. 60 0 0 2 230 46 50 60 
ILLUMINATION - FOOT- CANDLES Voge — COLLECTOR VOLTAGE - VOLTS ce~ COLLECTOR VOLTAGE - VOL 


o 
to) 
i=) 


< 
a ww 
“” 


COLLECTOR-EMITTER DARK COLLECTOR-EMITTER DARK 
CURRENT VERSUS TEMPERATURE SPECTRAL CHARACTERISTICS CURRENT VERSUS VOLTAGE 


2N986 
and 
2N2452 


RELATIVE RESPONSIVITY -% . 


Tego - COLLECTOR EMITTER DARK CURRENT- AMPS 
5 
Icgg- COLLECTOR-EMITTER DARK CURRENT -nA 


0 
90 120 150 04 05 O6 O7 08 0. E . 
Ty ~ AMBIENT TEMPERATURE - °C K - WAVELENGTH IN MICRONS Veceg~ COLLECTOR VOLTAGE - VOLTS 


* Single family characteristics on Transistor Curve Tracer. 


AXIAL ALIGNMENT 


NOTE: The axis of maximum sensitivity shall be 
within a 10° cone with reference to the 
_ central axis of the device. 


eee | ame | ae 


6 = 10° MAX. 
NOTES (continued) Fairchild cannot assume responsibility for use of any circuitry described. No circuit patent licenses are implied. 


(5) Measured at radiation flux intensity of 5.0 mW/ cm? as emitted from a tungsten filament lamp at a color temperature of 3000° K. 


(6) These are values obtained at an illumination level of 100 foot-candles from a tungsten filament lamp operated at a color temperature of 3000°K. All production tests _ 
are performed as stated in Note 5. For more information send for Fairchild Publication APP-47. 


(7) Measured with radiation flux intensity of less than 5 .W/ em” over the spectrum from 0.1 micron to 1.5 microns. 

(8) Rise time is defined as the time required for I E to rise from 10% to 90% of a peak value of 1.0 milliampere. Fall time is defined as the time required for lor 
decrease from 90% to 10% of a peak value of 1.0 milliampere. For more information send for Fairchild Publication APP-93. 

(9) No electrical connection to base lead, 


to 


(10) No electrical connection to emitter lead. 
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PLANAR POWER 


Fairchild has been producing Power Transistors since 1964, and has concen- | 


trated on the PLANAR epitaxial technology using discrete emitters and nickel- 


chromium thin film resistors. This effort has resulted in a line of premium 


devices that offer the user all the reliability and operating advantages of the 
PLANAR technology plus the increased power dissipation and safe operating 
area of discrete emitter devices. 


Another benefit in designing with Fairchild’s power transistors is the avail- 
ability of complementary-designed pairs. These NPN-PNP pairs are now avail- 
able in a variety of packages to a maximum rating of 10 Amperes, 100 Volts 
and 100 Watts dissipation. 


PLANAR POWER ADVANTAGES 


Reliability of a transistor depends on many factors. It is a mistake to consider 
a single factor, such as operating junction temperature, as the overall de- 
terminant of the transistor’s reliability and life expectancy. There are at 
least two significant areas, usually neglected by the power transistor buyer, 
where Planar construction can add materially to the reliability of the ne 
1. Long-term drift, and 2. Ambient influences. 


LONG-TERM DRIFT AND STABILITY: Planar devices are inherently more stable 
and are affected less by long-term drift as a function of temperature and 
time. This is due to the passivated junctions of Planar transistors. 


AMBIENT INFLUENCES: Reliability depends on the susceptibility of a given 
junction to ambient influences within the encapsulation. The passivation 
techniques used in the Planar process prohibit external influences from 
contaminating and degrading the junction surface. 


Secondary Breakdown 

Secondary breakdown frequently shows itself as ; localized spot heating which 
melts through the base regicn and causes a collector-to-emitter short. Take 
away the localized heating (or the concentration of currents which cause it) 


and you have removed the major cause of secondary breakdown. Fairchild - 


does this by introducing nickel-chromium thin film resistors in series with 


the emitters. This prevents concentration of currents in any one spot. Here’s 
how it works: | 


All power transistors can be represented mechanically as thousands of sep- 
arate transistors placed in parallel. Theoretically, the same amount of 
current flows through each. But in reality, because each transistor has slightly 
different characteristics, one will draw more than its share of current. This 
causes localized heating, which in turn causes the transistor to ‘‘hog’’ yet 
more current, which causes more heating. If this unpleasant cycle continues 
unchecked, the result is secondary breakdown. 


The NICR resistors, placed in series with the emitters, prevent this from 
happening. When a transistor tries to “hog’’ more than its share of current, 
the resistor induces a negative feedback which pulls it right back into the 


‘Safe zone. 


Thus, the key to solving secondary breakdown is not wider base areas, 


_ and/or lower frequencies. Fairchild power transistors, such as the 2N5002 


and 2N5003, have the resistors deposited onto the chip, and assure current 
sharing over the entire emitter periphery. This technique is highly successful 
in preventing secondary breakdown, while maintaining high frequency and 
the superior performance of Planar technology. 


PLANAR POWER TRANSISTOR COMPLEMENTARY PAIRS 


Maximum 


Collector Power 


Current Dissipation 
2 Amperes 6 Watts @ 50° Case 
389 Watts @ 50° Case 
5 Amperes = (sti‘;stttsti(‘<«‘;é*é«s Watts @ HO Case 
| 
| 50 Watts @ 50° Case 
| 
10 Amperes 100 Watts @ 50° Case 


cP Ra ARPT ACT NNN SCCM tN” AAAI CNBR SAP EON <r GOAN rt an ern OPRAH ss TASER eA TENAPGA 1st VANE GAAP NE NRO BRAYOL LEVIS 


&-| 


Complementary 
Pair 
Pkg. NPN — PNP 
TO - 39 — 2N5148 — 2N5147 


2N5150 — 2N5149 
2N4998 — 2N4999 
2N5000 — 2N5001 
2N5152 — 2N5151 
2N5154 — 2N5153 
2N5002 — 2N5003 

~ 2N5004 — 2N5005 
2N5284 — 2N5286 
~-2N5285 — 2N5287 
2N5006 — 2N5007 
~2N5008 — 2N5009 


. __2N5288 — 2N5290 
~-2N5289 — 2N5291 


es I staan eeneeeeeeaneteetetibemieaneemimamammeinenrimgaiedemmeminnmmeminer naman 


PLANAR POWER: SELECTION GUIDE 


Max. Power 


_ Dissipation 3 
ae @TW@ °C) 
NPN 1 Amp | 
NPN 2 Amp | 
NPN 5 Amp 
10 @ 50° 
32.5 @ 70° / 60 | 
| DARLINGTON | 
NPN 7 Amp 87 @ 25° 
NPN 7.5 Amp 60 @ 100° 
NPN 10 Amp 20 @ 100° 
“100 @ 50° 
PNP 2 Amp 
PNP 5 Amp 
‘PNP 10 Amp |  —-:100@50° 
—_ , ab , 


a Min. wae. | 


—Ac/ Vor 


I5@1A/IV 
IBb@IA/IV 


25 @ 2A/5V 


40 @ 2A/5V 


15 @ 2A/5V. 


_ 30 @ 2A/5V . 
25 @ 2A/5V 


40 '@ 2A/5V 


15 @ 2A/5V 


30 @ 2A/5V 


15 @ 5A/6V 


40 @ 2A/2V 
100 @ 2A/2V_ 


15 @ 5A/6V 
40 @ 2A/2V | 
- 20 @ 5A/5V 


40 @ 5A/5V 


50 @ 5A/2.5V 
1000 @ 5A/1.5V 


20 @ 5A/5V 
40 @ 5A/5V - 


20 @ 5A/5V - 
40 @ 5A/5V 


— 20 @ S5A/5V 


40 @ 5A/5V 
30 @ 1A/5V . 


~ 20 @ 2A/15V 


~ 50. @ 2A/15V 


40 @ 2A/2V 
100 @ 2A/2V 


40 @ 2A/2V 


20 @ 10A/5V 
45 @ 10A/5V 


20 @ 10A/5V — 


45 @ 10A/5V 


15 @ 2A/5V 


30 @ 2A/5V_ 
15 @ 2A/5V 
30 @ 2A/5V 
20 @ 5A/5V 
40 @ 5A/5V 


20 @ 5A/5V 
40 @ 5A/5V. 


- 20 @ 5A/5V 


40 @ SA/5V 


20@10A/5V. 


“45 @ LOA/SV 
20 @ ‘10A/5V 


_ 45 @ 10A/5V 
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Package 


_ (*) = Isolated 
Collector — 


JO-5— 


10-5 


TO-5 
TO-5 


TO - 39 
TO - 39° 


TO -59 
TO - 59* 
TO - 59° 
TO - 59* 


TO - 59" 
10-59" 


(T0-5. 


TO - 39 
TO - 39 


0-5 
TO - 39 


70-39 


TO - 39 


TO - 9* 
TO - 9* 


TO - 59* 
TO - 59" 


TO - 59" 
TO - 59° 


TO - 59* 
TO - 59* 


T0-3 


TO - 61 
TO - 61* 


10-61. 
10-61" 


TO - 59* 
TO - 59" 


TO - 59* 
TO - 61* 
0-61" 
TO - 61" 
TO - 617 


10-39 


TO - 39 
TO - 59* 
TO - 59* 
TO - 39 
TO - 39 
TO - 59* 
TO - 59* 
TO - 59* 
TO - 59* 
TO - 61? 
TO - 617 

10-61" 

TO - 61* 


‘Fairchild 
Device 
Number. 


~ 2N4237 
-2N4238 


2N4239 


-2N2890 
2N2891 


~-2N5148 


2N5150 


2N2892. 


2N4075 
2N2893 


~2N4076 


2N4998 


~ 2N5000 


2N2657 


/2N4895 


2N4896 


~-2N2658 
_ 2N4897 
_ 2N5152 


2N5154 
2N5425 


_ 2N5426 


‘2N4115 


~ 2N4116— 


2N5002 
2N5004 


2N5284 
2N5285 


2N5264 


FT1724 


2N1725 
FT1725 


2N5083 
2N5084 


~ 2N5085 
~ 2N5006 


2N5008 


~ 2N5288 


2N5289 
2N5147 


2N5149 
-2N4999 


2N5001 


2N5151 
2N5153 


~ 2N5003. 
-.2N5005 


2N5286 


2N5287 


2N5007 
2N5009 


2N5290 
2N5291 


x 5 RELY CAN TRE SF “SPS ranmegrmmncesernece anatase ON 


MBSE ON GAD | ator 


Se oe eR AR A EE PRR BCS ATV a Pr PP REEL ESET 


~ 2N1724 


FAIRCHILD SUGGESTED EQUIVALENTS 


This cross-reference list is intended as a guide 
only. In some instances there will be package, 
thermal resistance, and safe area differences. 
The nearest electrical equivalent was selected 


on the basis of Pp, Veco, Nee and Vee(sat).. 


Please refer to individual device specifica- 


tions for additional information. 


E.1.A. No. 


2N389 
2N389A 
- 2N424 
2N424A 
2N1047 
2N1047A 
2N1047B 
2N1047C 
2N1048 
2N1048A 
2N1048B 
2N1048C 
2N1049 
2NLO49A 
2N1049B 
2N1049C 
2N1050 
2N1050A 
2N1050B 
2N1050C 


2N1079 
2N1080 
2N1208 
2N1209 
2N1210 
2N1211 
2N1212 
2N1511 
2N1512 
2N1513 


2N1514 © 
2N1616 | 
2N1616A 


2N1617 


2N1617A 


2N1618 


2N1618A 


2N1620 
2N1647 
2N1648 
2N1649 
2N1650 
2N1690 


2N1691 © 


2N1703 
2N1722 


2N1722A. 


2N1723 


Package 


TO - 53 
TO - 53 
TO - 53 
TO - 53 
Note 1 
Note 1 
Note 1 
Note 1 
Note 1 
Note 1 
Note 1 
Note 1 
Note 1 
Note 1 
Note 1 
Note 1 
Note 1 


~ Note 1 


Note 1 


Note 1 . 


TO - 53 
TO - 53 
TO - 61 
TO - 61 
TO - 53 
TO - 53 
TO - 61 
TO - 36 
TO - 36 
TO - 36 
TO - 36 
TO - 61 
TO - 61 
TO - 61 
TO - 61 
TO - 61 
TO - 61 
TO - 53 
Note 2 
Note 2 
Note 2 
Note 2 
Note 3 
Note 3 
TO - 36 
TO - 53 
TO - 53 
TO - 53 


| FSC No. 


2N5006 
2N5006 


-2N5006 


2N5006 
2N5002 


2N5002 


2N5002 
2N5002 
2N5002 
2N5002 
2N5002 
2N5002 
2N5002 
2N5002 
2N5002 
2N5002 
2N5002 
2N5002 
2N5002 
2N5002 
2N1724 
2N1724 
2N5002 
2N5002 
2N5002 
2N5002 
2N5002 
2N5006 
2N5006 
2N5006 
2N5006 
2N5006 
2N5006 
2N5006 
2N5006 
2N5006 


2N5006 - 

~ 2N5006 
 2N5000. 
2N5000 
~ 2N5000 


2N5000 


~ 2N5002 


2N5002 


2N5006° 


2N5006 
2N5006 
2N5008 


E.I.A. No. 


2N1724 
2N1724A 
2N1725 
2N1768 
2N1769 
2N2032 
2N2033 
2N2101 
2N2102 
2N2102A 
2N2150 
2N2151 
2N2339 
2N2383 
2N2384 


~ 2N2594 


2N2632 
2N2633 
2N2634 
2N2657 
2N2658 
2N2697 
2N2698 
2N2811 
2N2812 
2N2813 
2N2814 
2N2828 
2N2829 
2N2849-1 


2N2849-2 


2N2849-3 
2N2850-1 
2N2850-2 


2N2850-3° 


2N2851-1 
2N2851-2 
2N2851-3 
2N2852-1 
2N2852-2 
2N2852-3 
2N2853-1 
2N2854-1 
2N2854-2 
2N2854-3 
2N2855-1 
2N2855-2 
2N2855-3 
2N2856-1 
2N2866 

2N2867 

2N2877 

2N2878 

2N2879 

2N2880 


Package 


TO - 61 
TO - 61 
TO - 61 
Note 3 
Note 3 
TO - 53 
TO -5 
TO - 61 
TO -5 
TO-5 


he” Stud 
146" Stud 


Note 3 
TO - 36 
TO - 61 
TO-5 
TO - 62 


TO - 59 
TO-5 
746” Stud 
Note 4 
TO-5 
746" Stud 
Note 4 
TO-5 
Whe" Stud 
Note 4 
TO -5 

IA 6" Stud 
Note 4 
TO-5 

TO -5 
76" Stud 
Note 4 
TO -5 
746" Stud 
Note 4 

TO -5 
746 Stud 
Whe" Stud 
TO - 59 
TO - 59 
TO - 59 
TO - 59 
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FSC No. 


2N1724 
2N5006 
2N1725 
2N5004 
2N5004 
2N5002 
2N4238 
2N5006 
2N4238 
2N4238 
2N5002 
2N5002 
2N5002 
2N5006 
2N5006 
2N4238 
2N5004 
2N5004 
2N5004 
2N2657 
2N2658 
2N5002 


2N5004. 


2N5006 
2N5008 
2N5006 
2N5008 
2N5002 


2N5004 . 


2N5154 
2N5000 
2N5000 
2N5154 
2N5000 
2N5000 
2N5154 
2N5000 
2N5000 
2N5154 


~~ 2N5000 
2N5000 . 


2N5152 
2N5154 
2N5000 
2N5000 
2N5154 
2N5000 
2N5000 


2N5152 
—2N5002 


2N5004 
2N5002 
2N5002 
2N5002 
2N5002 


E.1.A. No. 


2N2887 
2N2890 
2N2891 
2N2892 


2N2893 


2N2983 
2N2984 
2N2985 
2N2986 
2N2987 
2N2988 
2N2989 
2N2990 
2N2991 


2N2992 


2N2993 
2N2994 
2N2995 
2N3163 
2N3164 
2N3165 
2N3166 
2N3167 


2N3168 


2N3169 
2N3170 
2N3175 
2N3176 
2N3177 
2N3178 
2N3179 
2N3180 
2N3181 
2N3187 
2N3188 
2N3189 
2N3190 
2N3191 
2N3192 
ZN3193 
2N3194 
2N3199 
2N3200 
2N3201 
2N3205 
2N3206 
2N3207 
2N3220 
2N3221 


2N3222 


2N3223 
2N3419 
2N3420 
2N3421 
2N3487 


Package 


TO - 61 
TO -5 
TO-5 
TO - 59 
TO - 59 
TO-5 


TO - 


9 
9 
TO-5 
TO-5 
9 

9 

9 


FSC No. 


2N5000 
2N5150 
2N5150 
2N5000 
2N5000 
2N4239 
2N4239 
2N4239 
2N4239 
2N4239 
2N4239 
2N4239 
2N4239 
2N5000 
2N5000 


~ 2N5000 


2N5000 
2N5000 
2N5007 
2N5007 
2N5007 
2N5007 
2N5007 
2N5007 
2N5007_ 
2N5007 
2N5007 
2N5007 
2N5007 

2N5007 
2N5007 
2N5007 


~ 2N5007 


2N5007 
2N5007 
2N5007 
2N5007 
2N5007 
2N5007 
2N5007 
2N5007 
2N5003 
2N5003 
2N5003 
2N5003 
2N5003 
2N5003 
2N5150 
2N5150 
2N5150 
2N5150 
2N5148 
2N5150 


--2N5150 


2N5006 


E.LA.No. - 


2N3488 


-2N3489 


2N3490 


2N3491 
-2N3492 
2N3551 


2N3552 
2N3597 


2N3660 


2N3745 


—  2N3598 
-2N3599_- 


- 2N3661__ 
 2N3744 


2N3746 


— 2N3747- 
- 2N3748° 
2N3749 
2N3774.. 


2N3775 


2N3777 


 2N3778 
 2N3779 
—. 2N3780 

-2N3781 


“Xs Note 1. Small offset stud 
2. 7/16” hex. stud mount 2 pin 


2N3776 


TO- 
TO- 
TO- 
-T0- 


To- 


- Package ; 


TO - 61 


TO.- 61 
TO - 61 
TO - 61 
TO - 61 


Flat Pack | 
Flat Pack . 


TO - 63 


TO -.63.° 


TO - 63 
TO-5 
TO-5 
The" Stud 


he" Stud . 
— Ae" Stud 


he" Stud 


— A," Stud 


YA 46 Stud 


TO- 
T0- 
TO- 


anno ooo wo 


Small offset: stud 
4. 7/16" hex. stud mount flexible leads 


Type 


~2N4115_ 


 2N4897 


2N1724 


2N2890 
2N2891 
2N2892 
2N2893 
2N4075 
2N4076 


2N4116 
2N4237 


2N4238 © 


2N4239 


2N4895 


2N4896 


2N4998 
2N4999 


___FSCNo. 


2N5006 

2N5006 
-2N5008 

 2N5008 


2N5008 


— 2N5008 
~ 2N5008° 


2N5006 
2N5006 


- 2N5006 
2N4237 


2N4238 
2N5002 


-2N5002 


2N5002 


2N5004 
~-2N5004 
~ 2N5004 


2N5147 


— 2N5147 
2N5147 


2N5147 
2N5147 


—2N5147 


2N5147 
2N5147 


ELA. No. 


-.2N3782- 
~-2N3795. 


2N3850 


~2N3851 


2N3852 
2N3853 


2N3945 
2N3996_ 
2N3997 
~ 2N3998 


2N3999 
2N4036 
2N4037 
2N4075 
2N4076 


2N4115 


2N4116 
2N4150 
2N4210 
2N4211 


2N4237 


2N4238 


_ 2N4239 


2N4301 
2N4305 
2N4307 


_.T0- 


Page No. 


8-1 
8.2 
8-2 
8-2 
8-2 
8-6 
8-6 
8-10 
8-10 


8-14 — 


8-14 
8-14 
8-16 
8-16 
8-16 
8-20 


824 | 


POWER TRANSISTOR 


2N5000 


~2N5001 
2N5002 — 


2N5003 
2N5004 


~ 2N3005 
-2N5006 
2N5007. 


~2N5008 
2N5009 


2N5083 
-2N5084 
— 2N5085 
— -2N5147 © 

~2N5148 


2N5149 


- - Package 


TO-5 


TO-5 | 
TO - 


10. 
TO - 
TO - 
TO - 


TO - 


TO - 
TO - 


— T0- 


TO - 
T0- 


TO- 


TO - 
TO -£ 
TO - 
TO - 
TO - 
TO - 


—TO- 


TO - 
TO - 
TO - 
TO-5 


8-iv 


FAIRCHILD SUGGESTED so hablatiomcibe em 
| | FSC No. 


-2NS147 
—— .2N5147 — 
~ 2N5000 


2N5000 


2N5000 
2N5000° 

2N4238 
-2N5002 
2N5002. 
2N5002° 
.2N5002 
-2N5149 


2N5149 


2N4075 


2N4076 


-2N4115 


2N4116 


~-2N4897 


2N5006 
2N5006 


2N4237 
2N4238 
2N4239 
_ 2N5006 
2N4897 | 
—2N4895- 


NUMERICAL INDEX 


ELLA. No. 


—2N4309 
2N4311 | 


2N4895 
2N4896 
2N5000. 
2N5001 


-2N5002 
~2N5003 


2N5004 
2N5005: 
2N5006 


~2N5007 


2N5008 
2N5009 
2N5083 
2N5084 
2N5085 


2N5147 — 


2N5148 
2N5149 
2N5150 
2N5151 
2N5152° 
2N5153 
2N5154 


Type — 


2N5150 


2N5151 


2N5158 
2N5153 


/2N5154 
_-2N5264 


2N5284 
2N5285 
2N5286 


 2N5887 
, 2N5288 
2N5289. 


2N5290 
2N5291 


~ 2N5425 
2N5426 © 


‘Package’ 
70-5 | 


FSC No. 


2N4897 


10-39 


10-39 


TO - 59 


— T0-59 


TO - 59 


TO-59 © 


TO - 59 


TO - 59. 

—TO- 61 

10-61, 
TO -61 


TO - 61 


TO - 59 
TO - 59... 
TO-59 


TO - 39° 
TO - 39 
TO - 39 
TO - 39 


To - 39 
TO -39 
TO - 39 


TO - 39 


2N4895 
2N4895 
2N4896 


2N5000 


- 2N5001 


2N5002 


2N5003 


* 2N5005. 


25009. 


2N5004 


2N5006 
2N5007 
2N5008 


2N5083 


~2N5084 
_ 2N5085 


— 2N5147 


2N5148 


_ 2N5149 


, 2N5150- 


-2N5151 


2N5152 
2N5153 


~ 2N5154 


Page No. . 


8-50 


8-54 


858 
8-54 


8-58 


8-62 


8-64 


864 
8-66 


8-66 
8-68. 


8-68 


8-70 


8-70 
8-72 


8-72 | 


- 2N1724 
“NPN POWER TRANSISTOR 


DIFFUSED SILICON PLANAR* TRANSISTOR 
FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N5006- *2N5008 


GENERAL DESCRIPTION 


PHYSICAL DIMENSIONS 


Similar to JEDEC (TO-61) 
213 


The Fairchild 2N1724 is a NPN silicon planar* transistor designed primarily iat general purpose power appli- 
cations. : 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 


Storage Temperature — . — 65°C to +200°C Lead No, i 
Operating Junction Temperature | +175°C 
Maximum Power Dissipation [Notes 2 and 3] — 
Collector: Power Dissipation at 25°C Ambient Temperature 7 - - 3.0 Watts 
at 100°C Case Temperature | , , - 50 Watts 
Maximum Voltage and Current | 
Veco Collector-Base Voltage | 120 Volts 
Veso __ Emitter-Base Voltage | | 10 Volts 
Vceo Collector-Emitter Voltage [Notes 4 and6] | 80 Volts 
le Collector Current (continuous) ~ 5.0 Amps c28UNF-28 f= 
le Emitter Current 5.0 Amps es 
NOTES: All dimensions in inches 


lc Collector Current (peak) [Note 5] | 7.5 Amps 


Package weight is 14.1 grams 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC TEST CONDITIONS 

hee | DC Pulse Current Gain [Note 6] 20 — ~©90 lc = 2.0A Vee = 15V_ 

hee DC Pulse Current Gain [Note 6] 20 lc =100mA Vee = 15V 

Vee (sat) Pulsed Collector Saturation Voltage [Note 6] . | 1.0 Volt Ie = 2.0A ls = 200 mA 

Vee (sat) Pulsed Base-Emitter Voltage [Note 6] 2.0 — Volts lc =2.0A ts = 200 mA 

Vceo (sust) : ee to Emitter Sustaining Voltage 80 | Volts le =200mA kL =0. 

ote 

lcBo Collector Reverse Current | 0.5 mA IL=0 Vee = 3.0 V 
Ices Collector Reverse Current 1.0 mA Vee = 60V se = 0 

Ices (150°C) Collector Reverse Current 2.0 mA ~ Vce = 60V Vez = 0 

Ices (150°C) Collector Reverse Current 10 mA Vee = 120V Vez = 0 

leso Emitter Cutoff Current 10 mA. lc =0 Ves = 3.0V 

lebo Emitter Cutoff Current 10 mA lc =0 Ves = 10V 

hee (—99°C) DC Pulse Current Gain [Note 6] 12 | lc = 2.0A Vee = 15V 

hte Small Signal Current Gain (f = 10 MHz) © 1.0 | lc =500mA Vee = 15V_ 

Veer Emitter Floating Potential Voltage 10 Volts Ves = 80V | 

Ves = 15V 


Cobo Common Base Open Circuit Output 550 pF ll = 0 
| Capacitance (f = 1.0 MHz) : “ 


* Planar is a patented Fairchild process. 
NOTES: 
(1) These ratings are limiting values above which the serviceability of any ‘aiid semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 175°C and junction to case thermal resistance of 1.5°C/Watt (derating factor of 667 mW/°C); jurction to ambient thermal. 
résistance of 50°C/Watt (derating factor of 20 mW/°C). 


(4) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Maximum peak collector current may be used if maximum junction temperature is not exceeded. . 
(6) Pulse Conditions: length = 300-us; duty cycle = 2%. _ 


FAIRCHILD 


SEMICONDUCTOR 
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-... The 2N2890 and 2N2891 are the same devices in the popular T0-5 package. Electrical 


_2N2890 - 2N2891 - 2N2892 - .2N2893 
NPN HIGH-POWER, HIGH-VOLTAGE TYPE. 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 


BENERAL DESCRIPTION — The 2N2892 and 2N2893 are 30-Watt* NPN silicon Planar , | | ar 
epitaxial transistors designed for high-voltage, high-power amplifiers to 20 Mc; 12-, PHYSICAL DIMENSIONS PHYSICAL DIMENSIONS 
24, ti 48: Volt DC converters; servo amplifiers; power supplies; and horizontal and a 3 

vertical CRT output stages. High temperature operation is assured by the characteristic 
Planar low nanoamps leakage currents at high voltage. They are encased in a 74,6” hex 
power package. _ 


in accordance with = = Collector 
JEDEC (TO-5) outline ee 


characteristics are essentially the same except for lower current and power dissipation | 33g 01A. 
ratings. | | | 
. see eae curves. ; . 
ABSOLUTE MAXIMUM RATINGS [Note 1] -anagg0 9N2892 
Maximum Temperatures: —  2N2891_— 2N2893 

Storage Temperature | | —65°C to +200°C —65°C to +200°C 
Operating Junction Temperature | 200°C Maximum 200°C Maximum 
Lead Temperature | 300°C Maximum 300°C Maximum 


(Soldering, 60 sec. time limit) 


Maximum Power Dissipation 4 | es chasis «10. 32NF 


Total Dissipation at 25°C Case Temperature 5.0 Watts 30 Watts one == 
- [Notes 2 and 3] | tN ao , HARDWARE. 
at 100°C Case Temperature © 2.8 Watts 17 Watts | | aa bahar 
[Notes 2 and 3] - a : i 5° A | «4 | 3 io 2 op 38 tuick 
at 25°C Ambient Temperature 0.8 Watt | i eat 
_ [Notes 2 and 3] | ; . or , * one 00 Gog THICK 
—_ 185 035 
Maximum Vo Itages _ | | | Peas 1055 THICK 
 Veso Collector to Base Voltage 100 Volts = «(100 Volts | NOTES Alcirasinin nits |] 108 Ameren Stata due chamere 
Veco _. Collector to Emitter Voltage (Note 4] 80Volts . 80Volts | one - Coleto oir peoe to case 
Viso Emitter to Base Voltage —-§.0 Volts 5.0 Volts | lea ia 


oe os 2N2890 2N2891 2N2892 2N2893 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) eas | ao , 
_ | 2 2N2891 = ~~ ‘~«2N2890 | | —_ 

| 4 | ee -2N2893  =——___- 2N2892 7 TEST CONDITIONS 

~ SYMBOL 2 CHARACTERISTIC in. . ~ Max. . Typ. Max. ts | ; 

Dre DC Pulse Current Gain [Note 5] | . 0. | O°. lc= 10A Vee=20V_ 
hee ~ DC Pulse Current Gain [Note 5] 7 | oe Ie = 2.0A Vee = 5.0V 
Ne DC Pulse Current Gain [Note 5]. | | | | Ie = 100 MAVce = 2.0V 
Vee (sat) _. Collector Saturation Voltage | — 0, , —O. 5 Volts Ilc=10A Lk=01A 

7 7 ~ [pulsed, Notes 5 and 6] — | 
Vee (sat). Collector Saturation Voltage ; —(. 0.75 Volts Ic=2.0A Ie=O02A 

| - + [pulsed, Notes 5 and 6] , | i e. | | 

Vee (sat) _ Base Saturation Voltage | O 12. O 12 l=10A k= 0.1 A 
‘[pulsed, Notes 5 and 6] UG | | 


| Vor (sat) Base Saturation Voltage | ; , : lc = 2.0A. 0.2A 
[pulsed, Notes 5 and 6] | 


loex Collector Cutoff Current | ; rT —2.0V 
“Icex (150°C) - ; Collector Cutoff Current : a , | | ge = —2.0V 
leo ~~ ~*~ Collector Cutoff Current — | : 
hte Small Signal Current Gain (f = 1 Kc) — 50 | . 
hte | High Frequency Current Gain (f = 20Mc) =—s 15 5 gk: 7 lc = 200 mA Vcr = 
| Cobo je Common Base, Open Circuit Output Capacitance | a 70. pf k=O Ves = 100 


Additional Electrical Characteristics on page 2 
Notes on page 2 


‘FAmenne 
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| | : 2N2891. 2N2890 
: 2N2893 ~ 2N2892 TEST CONDITIONS 
SYMBOL CHARACTERISTIC in. Typ. Max. Min. Typ. Max. i 


BV cso Collector to Base Breakdown Voltage | : | Te = 100wA | =0 


Veeo. (Sust) Collector to Emitter Sustaining Voltage : | le = 100mA I, = 0 
| [Notes 4 and 5] (pulsed) 


BVe20 Emitter to Base Breakdown Voltage — 5 lc =0 le = 104A 
ton : Turn On Time [Note 7] x lce=1.0A Ie ~50mA 
tort 3 Turn Off Time [Note 7] 7 : 5° lc=1.0A, In = 

an 7 | | le. = 50 mA 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C. For the 2N2890 and 2N2891 junction-to-case thermal resistance of 35°C/Watt (derating factor of %. 6 mW/°C); 
junction-to-ambient thermal resistance of 219°C/Watt (derating factor of 4.56 mW/°C). See power curves for 2N2892 and 2N2893 ratings. 


(4) These ratings refer to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 
(5) Pulse conditions: length = 300 usec; duty cycle = 1%. _ 

(6) Saturation voltages for 2N2890 and 2N2891 are measured with 14” lead length. 

(7) See switching circuit for exact I,, and |,, values. 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR SATURATION BASE SATURATION VOLTAGE 7 EMITTER TRANSITION OUTPUT CAPACITANCE 
VOLTAGE VERSUS PULSED VERSUS PULSED | CAPACITANCE VERSUS VERSUS REVERSE 
- COLLECTOR CURRENT : COLLECTOR CURRENT fe REVERSE BIAS VOLTAGE BIAS VOLTAGE 
3 | oe Ht ty = 
Pr = creel 300 psec Tit | ' 
m = - Duty Cycle = 1% y/, 3 = 
3 sn " NNIMICTTE 
> a 2 4 
5 ul HEA ba, AZ| § TAN 
Ania | po AA HHO | OTIS 4 
SCTE : Ee i ; Ss 
a : SS Me ae ees 
ae UCC] § +} : a 
Diaklu Net I), A ae ESSE are 
0 0.6 0.1 0 0.01 0.05 05 10 3.0 01 0.2 05 1.0 20 5.0 - I 2 5 10 20 50 
| co COLLECTOR CURRENT - AMPS Ic - COLLECTOR CURRENT - AMPS | Veg - EMITTER - BASE VOLTAGE - VOLTS Veg - COLLECTOR - BASE VOLTAGE - VOLTS 
COLLECTOR CUTOFF CURRENT od ea, teh | 
VERSUS AMBIENT TEMPERATURE : BASE CHARACTERISTICS* BASE CHARACTERISTICS* — BASE CHARACTERISTICS* — 
10K 3.0 0 3.0 my | 
ie es Lena Ren See ee Fie 
ee See oe ee HL Ae Snes. 2am 
Beet 2 erect : eG kaee nae 
S See 5 pissckeaes PT 3 4 MCCeee af 
_ Petr) Sarena : S COU), 
: Ct : s MCCCCPC 
B a ys ee 4 Sol t tit sea TO 
§ EERE EES ScFESCEHESETH FEET 
Ds Sa ry ot 7 2 95 
i. Se ey ome Creme eet ce to ZeRRRERR “Eee eee sees 
Ges es Ce ne Ge Ge eee A e% | | 9 BSaREr)) aaa e 
5 50 5 100 18 150 0. 02 04 06 08 10 12 14 0 02 Of 0.6 Hl 12. 1.4 0 02 04 0.6 “1214 
| %h AMBIENT TEMPERATURE. - °¢ | Vee ~ BASE- EMITTER VOLTAGE - VOLTS ; Vge ~ BASE-EMITTER VOLTAGE - VOLTS Vpe ~ BASE EMITTER VOLTAGE - VOLTS 
* Single family characterisil on Transistor Curve Tracer. 2N289 ) e 2N 2 892 | og . | 
. . _ | a 7 SMALL SIGNAL CURRENT GAIN 
PULSED DC CURRENT GAIN | ‘PULSED DC CURRENT GAIN - # | AT 20 MC VERSUS 
VERSUS COLLECTOR CURRENT | VERSUS AMBIENT TEMPERATURE . COLLECTOR CURRENT 
Vog *5.0V | i | Vog = 5 ; 3s ae 
2 Pulse Width = 300 psec ° Pulse Width = 300 psec . 
s Duty Cycle = 1% < Duty Cycte = 1% - = 
a _— Cat NT 5 : 
z atte g z 
é wie : 2 
< f” = z . 
4 a ‘ 
# fs | 2 
a a eo | oa 50 a0 500 
"ig > GOLLECTOR CURRENT - AMPS + ARaBiENY TEMPERATURE = © “Ie 7 COLLECTOR CURRENS ~ mA 
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FAIRCHILD TRANSISTORS 2N2890 * 2N2891 *2N2892*2N2893__ 


a _. TYPICAL COLLECTOR CHARACTERISTICS*® 
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INPUT 


| SOURCE 2 = 502 


AMPS 


Ie - COLLECTOR CURRENT - 


MAXIMUM ALLOWABLE PEAK CURRENT 
VERSUS COLLECTOR-EMITTER VOLTAGE 
3.0 

a 0 0 
ae Riek ee eee 


“TATA 
ALL 
wt + 

0.5 


Veg ~ COLLECTOR -EMITTER VOLTAGE - VOLTS 


RF Power Output = 12 watts 
Efficiency = 55% — 


Cy 


Ly: 


2N2892 » -2N2893 


- AMPS 


Ie ~ COLLECTOR CURRENT 


20 MC AMPLIFIER 


ae gy OP cee ee oa Vec Se ee 


: ~ 
Te = 100°C 
Duty Cycle < 10% 


MAXIMUM ALLOWABLE. PEAK CURRENT 
VERSUS COLLECTOR-EMITTER VOLTAGE 


Rass 


L | fy | fT 
2 ieee 

ce ieee 
Li i\ ht 


\ \ 
PAK KA 


Vcg ~ COLLECTOR -EMITTER VOLTAGE - VOLTS 


Gain = 7.0 db | 
Vcc = 33 Volts 


This circuit constructed on 46" x 37%" x 5%” copper clad printed circuit board. 
Transistor must be used with adequate heat sink. 


OUTPUT INTO 


50 2 LOAD 


Variable capacitors are Elmenco compression type 


CC; 

C, 

C,» C, 
C,, Cy C, 
R, 

RFC, 
RFC, 

L, 

L, 


Jy J, 


_ 7 plates 360- 1000 pf - 
5 plates 170-760 pf 
4 plates 100-550 pf 


.Olufd —50 V Sprague disc type 
502 potentiometer (set at 0.52 min.) 
Ohmite Plate Choke Z —28 


100 turns #20 Nyclad Magnet wound ji 


on 2KQ —10W ceramic resistor 


4 turns 508 Air Dux tapped at 1% turns 
from input 


7 turns 508 Air Dux tapped at ant turns 
from output 


BNC connectors . 


Ton and Tor TEST CIRCUIT (For All Transistors) — 


10sec 


| 16V 


Rise time of 
pulse generator 
<1 nsec — 


Zin" 50 2 


-10V— 


+20V 


202 


To scope 
input Z>100KQ 


NPN HIGH- POWER, HIGH VOLTAGE TYPE 


DIFFUSED SILICON PLANAR: EPITAXIAL TRANSISTORS 


HIGH BREAKDOWN --80 VOLT Veco | : 3 ne ea a i ae 
‘MAXIMUM COLLECTOR CURRENT - - 3.0 AMPS. | Se oa PHYSICAL DIMENSIONS — 
SECONDARY BREAKDOWN RATING --17 WATTS @ Tce = 100°C 7 : | | 
ISOLATED COLLECTOR - = NO INSULATING HARDWARE REQUIRED 
HIGH FREQUENCY --~ f; = 30 Mc Min. . 

WIDE BETA SPECIFICATION -- FROM 100 mA TO 2.0 AMPS. 

LOW Vc: (sat) -- 1 0 V Max. @ 2.0 AMPS. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures = | 
‘Storage Temperature = a | — 65°C to +200°C 


Operating Junction Temperature } _ —65°C to +200°C | 

Lead Temperature (Soldering, 60 sec time limit) bys -+300°C Maximum 
Maximum Power Dissipation | | 10-32 UNE 

Total Dissipation at 25°C Case Temperature [Notes 2 and 13) a - 30 Watts fh» SBAAMIEIEORTED) 
s* at 100°C Case ee [Notes 2 and 3] 17 Watts | ianowane 
a, . Flat nickel-plated brass washer 

Maximum Voltages and Current a 335. ip 475 09 OO rick 
_ Veso Collector to Base Voltage hud | : ~—- - 100 Volts ; : | Nickel plated brass hex nut 

Vceo Collector to Emitter Voltage [Note a) - 80Volts sie , double chamfered 

Veso | Emitter to Base Voltage . | . 9.0 Volts ; | ee | ‘i ean Gee from case 


. le Collector Current . . ; : 3.0 Amps -* | , . Package weight is 6.44 grams 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) | 
| | 2N4076 2N4075 


SYMBOL CHARACTERISTIC | Min. Typ. Max. Min. Typ. Max. Units TEST CONDITIONS 

*Hee _ DC Pulse Current Gain [Note 5] 50 80 150 30 55 90 lo = 1. OA Vee = 2.0V 

Ree ; & DC Pulse Current Gain [Note 5] 40 7 | 25 50 | t= 2. OA Vee = 5.0V 

hee oe DC Pulse Current Gain [Note 5] 35 80 20 55 ? Ic = 100 mA Vee = 2.0V 

Vee (sat) | Collector Saturation Voltage | : 6002. 05 0.2 05 Volts Ic=10A [=O01A 
| [pulsed, Note 5] oe s. Hy aan) | | — 

*Vee (sat) » Collector Saturation Voltage 0.35 1.0 0.35 1.0 Volts Ic =2.0A lI =0.2A 

| | [pulsed, Note 5] | 

"Vee (sat) Base Saturation Voltage | ! 10 0861.3. 10 13. Volts le * =10A h=0O01A 

_ [pulsed, Note 5] 3 ss = | | , _ : | 
*Voe (sat) aan Base Saturation Voltage © | 11 8618. 1.1 1.8 Volts ine 2.0A b= 0.2A 
so _ [pulsed, Note 5] | re , | | 7 a 
Veto (susf) 3 Collector to Emitter Sustaining Voltage. 80 " 80 . Volts Ic=100mA |, = 0 
| - [Notes 4 and 5] | | | (pulsed) — 

*loe _ Collector Cutoff Current 20 100 2.0 1009 mA Vee=60V Vee = —2.0V 
i= (150°C) Collector Cutoff Current | ~~ 7.0 100, | 7.0 100 pA Vee = 60V Ve = —2.0V_ 
ceo Collector Cutoff Current | — 10 50 10 50 pA Vee =60V Ib=0 
Nte . ~ Small Signal Current Gain (f = 1.0 kc) — 50. 90 350 30 65 250 | Vee = 10V a = 50 mA 

Voce — 10 V 


Ne : High Frequency Current Gain(f= 20Mc) 15 25  |§ 15 23 


Additional Electrical Characteristics on page 2 
Notes on page 2 
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FAIRCHILD TRANSISTORS 2N4075 e 2N4076 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


| - 4 2N4076 2N4075 
SYMBOL CHARACTERISTIC | Min. Typ. Max. Min. Typ. Max. Units TEST CONDITIONS 


BV cto Collector to Base Breakdown Voltage 100 — 100 Volts Ic=100yA I =0 
BVe80 Emitter to Base Breakdown Voltage 5.0. 5.0 Volts le=10yA Ic =0 
tes Turn On Time [Note 6] : 0.3 03 wsec Ic=1.0A Is 50mA 
toss : Turn Off Time [Note 6] 1.5 15 wsec Ic=10A I 2 50mA 
ls, =~ —50 mA 
Cobo | Open Circuit Output Capacitance 70 70° of lL = 0 Vee = 10V 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 5.83°C/Watt. See power curves for 
derating characteristics. 

(4) These ratings refer to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 

(5) Pulse conditions: length = 300 usec; duty cycle = 1%. 

(6) See switching circuit for exact I,, and lp. Values. 


TYPICAL ELECTRICAL CHARACTERISTICS FOR 2N4075 AND 2N4076 
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* Single family characteristic on Transistor Curve Tracer. 
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PULSED DC CURRENT GAIN 
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nee - FORWARD CURRENT TRANSFER RATIO 


2N4076 


PULSED DC CURRENT GAIN 
VERSUS AMBIENT TEMPERATURE 


Pee see 
Pulse Width = 300 usec 
Duty Cycle = 1% — 
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“COLLECTOR CURRENT 


"yg ~ SMALL SIGNAL CURRENT GAIN: 
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eo COURIER CURRENT Cm = ; 


50 


INPUT 
SOURCE # = 502 


This circuit constructed on 46" Xx 3%” x 5%” copper clad printed circuit board. 
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FAIRCHILD TRANSISTORS 2N4075 © 2N4076— 


MAXIMUM ALLOWABLE PEAK CURRENT ; 


VERSUS COLLECTOR-EMITTER VOLTAGE 
3.0 
ae eh 


Tn = 
: ity Cycle < 10% == 


Veg ~ COLLECTOR - EMITTER VOLTAGE - VOLTS 


- Transistor must be used with adequate heat sink. 


Ton and Tos TEST CIRCUIT 


10ysec 


= 16V 
Rise time of 
pulse generator | 
< 15 nsec 
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VERSUS COLLECTOR-EMITTER VOLTAGE 
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Vcg ~ COLLECTOR -EMITTER VOLTAGE - VOLTS 


20 MC AMPLIFIER 


RF Power Output = 12 watts 
Efficiency = | 


Gain = 7.0. db 
Vee = 33 Volts 


OUTPUT INTO 
50 2 LOAD 


Variable capacitors are Elmenco compression type 


7 plates 360-1000 pf 

5 plates 170-760 pf 

4 plates 100-550 pf 

.Olufd —50 V Sprague disc type 

502 potentiometer (set at 0.52 min.) 

Ohmite Plate Choke Z —28 

100 turns #20 Nyclad Magnet wound 
on 2KQ —10W ceramic resistor 


4 turns 508 Air Dux tapped at 1% turns 
from input 


7 turns 508 Air Dux tapped at 214 turns 
from output 


BNC connectors 


20.2 


To scope 
input Z>100 K Q 


N PN POWER TRANSISTORS 


eee SILICON PLANAR, EPITAXIAL, TRANSISTORS 
ie _ REPLACES FT72078 FT72078 


e HIGH POWER — 37 WATTS @ Tc = 100°C a3 | {fT | = 
e HIGH VOLTAGE (LVcio) — 80 VOLTS MIN, = | mn  L-. BHYSICAL DIMENSIONS 
° HIGH CURRENT (Vc: sat) — 1.5 VOLTS MAX. @ 5.0 AMPS. ae dee Say) “Aperorpance wind DEC TO-2 2 ouliine) 
¢ BETA GUARANTEED @ 3 POINTS — 50 mA, 2 AMPS. and 5 AMPS. | - | 
e HIGH (f:) —- 70 and 80 MHz MIN. @ 0.5 AMP. 

ISOLATED COLLECTOR PACKAGE _ 3 a ae - 
SAFE AREA EXTENDED BY USE OF NICHROME THIN FILM EMITTER RESISTOR | EMITTER 


Lead No. 1 


@ 


2 


| : | 3 HOLES 
ABSOLUTE MAXIMUM RATINGS [Note 1] | | - 
Maximum Temperatures : . | 090 
Storage Temperature | | ; —65°C to +200°C | 
Operating junction Temperature | . —65°C to +200°C 
! Lead Temperature (Soldering, 60 secitime limit) . 300°C Maximum 
Maximum Power Dissipation | | _ —_ > nese 
Total Dissipation at 100°C Case Temperature | 4 . 37 Watts. (COATED) 
-. (See safe operating area and derating curves) — | eS | “2? - : | 
Thermal Resistance | =, 2 2.7°C/W es Al eds electcaly late inter: 
tae a . | ckage weight is grams 
Maximum Voltages - | "| | 
Veso Collector to Base Voltage . « FG | | 120 Volts | 
‘Veto ‘Collector to Emitter Voltage [Note 2] : - % 80 Volts 


Veso Emitter to Base Voltage | | 8.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


SYMBOL . CHARACTERISTIC HIN” TYE MAX, OMIM re mae, «UNITS: 2 TEST CONDITIONS” 
“hee | DC Pulse Current Gain [Note 3] 40 63 120 100 139 300 lc=2.0A Vee =5.0V 
Nee DC Pulse Current Gain [Note 3] 20 4 =45 40 100 , lc=5.0A Vee =5.0V 
Vce (sat) Pulsed Collector Saturation Voltage [Note 3] 05 1.5 05 1.5 Volts Ie=50A I= 005A. 
Vax (Sat) Pulsed Base Saturation Voltage [Note 3] | 13 2.2 13 2.2 Volts Ic=5.0A I=05A 
*Vee (sat) Pulsed Collector Saturation Voltage [Note 3] 0.22 0.6 0.22 0.6 Volts le=20A Ie=02A 
—*Vee (sat) Pulsed Base Saturation Voltage [Note 3] 0.95 1.3 0.95 13 Volts Ic=20A b=O02A 
Veo (sust) Collector to Emitter Sustaining Voltage 80 80 = Volts Ic=50mA 1L=0— 
| __ [Notes 2 and 3] | e | (pulsed) 
BV ces | Collector to Emitter Breakdown Voltage 120 » 4 120 Volts lc=2.0mA Ve=0 el 
BVeso Emitter to Base Breakdown Voltage 8.0 8.0 Volts Ic=0 l= 1.0mA 
_ Notes on page 2 . —, | . a Additional Electrical Characteristics on page 2 
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SYMBOL CHARACTERISTIC 
* lees : Collector Reverse Current 
Iceo Collector Cutoff Current 
Icex (150°C) Collector Cutoff Current 
leBo Emitter Cutoff Current 
Nee DC Pulse Current Gain [Note 3] 
Hee (— 55°C) DC Pulse Current Gain [Note 3] 
hte High Frequency Current Gain (f = 20 MHz) 
Cobo Output Capacitance 
Cine Input Capacitance — 
hte Small Signal Current Gain (f = 1 kHz) 


Vee (ON) | Pulsed Base Emitter ON Voltage [Note 3] 


Ie ~ COLLECTOR CURRENT - AMPS 


NOTES: 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 
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2N4115 
MIN. TYP. MAX. 


% OF MAXIMUM RATED POWER 


FAIRCHILD TRANSISTORS 2N4115 - 2N4116 


2N4116 
MIN. TYP. MAX. 


(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 
(2) This rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(3) Pulse conditions: length = 300 ws; duty cycle = 1%. 


UNITS TEST CONDITIONS 
uA Vee = 60 V Vee = 0 
wo = Vee = 40V 
pA Vee = 60V Vee = 2.0V 
pA lc =0 Ves = 6.0V 
lc=50mA Ve =5.0V 
lc = 2.0A Voce = 5.0V 
le=O05A Vee = 5.0V 
pF le = Vce = 10V 
pF lc = Ves = 2.0V 
le =SOmA Vee = 5.0V 
Volts le =2.0A Voe=5.0V 
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FAIRCHILD TRANSISTORS 2N4115 © 2N4116 


TYPICAL ELECTRICAL CHARACTERISTICS 
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INPUT AND OUTPUT 
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NPN POWER TRANSISTORS - 


| DIFFUSED SILICON PLANAR®* . EPITAXIAL TRANSISTORS 
FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N4895 » 2N4896 » /2N4897_ 


GENERAL DESCRIPTION — The Fairchild 2N4237 © 2N4238 and 2N4239 | are NPN, silicon, triode power tran- 


sistors designed Py matiy for untuned amplifier applications. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum:Temperatures — 
Storage Temperature . 
Operating Junction. Temperature 


Lead Temperature %4” from case for 2 seconds +230°C 
Maximum Power Dissipation | 
Total Pissipaticl at or below 25°C Case Temperature [Note 3] 5.0 Watts a 
ie safe operating area curve) 0.8 Watt = 
or below 25°C Ambient Temperature (Note 31 | 
‘Maximum Voltages and ‘current - | 
c | 2N4237 2N4238 2N4239: 
Veco Collector to Base Voltage _ ~ 50 Volts 80 Volts 100 Volts 
Veeco Emitter to Base Voltage | 6.0 Volts 6.0 Volts —- 6.0 Volts "NOTES: Al imgalon bs ioctos 
Vero Collector to Emitter Voltage [Note 4] 40 Volts | 60 Volts ~ 80 Volts: Package weit] game tocase 
le Collector Current [Note 2] 1.0 Amp. 10Amp  —«1.0 Amp 
ls Base Current [Note 2] 0.5 Amp - 0.5 Amp © 0.5 Amp | 
ELECTRICAL CHARACTERISTICS 25°C Case Temperature unless otherwise noted) 
SYMBOL _ CHARACTERISTIC | MIN MAX. UNITS TEST CONDITIONS 
lcex Collector Cutoff Current 2N4237 0.1 mA | Vee = 50V Ves = 1 5\ V 
| fo 2N4238 0.1 mA Vce = 80V Vee = 15V. 
_ | | ~ 2N4239 0.1 mA Vce= 100V Vee=15V 
Toex (150°C). Collector Cutoff Current 2N4237 1.0 mA = Vce = 30V Vee = 1.5V 
| | 2N4238 — 1.0 — mA Vee=50V Ve=15V 
: | 2N4239 10 — mA Voe=70V Ve=1.5V 
lcBo Collector Cutoff Current 2N4237 0.1 mA = Ves = SOV lr = 0 
7 2N4238 - 0.1 mA . Vcs = 80V lL = 0 
oc = 2N4239 0.1 mA . Ves = 100V L=0 
leo Emitter Cutoff Current 0.5 mA Ves = 6.0V le = 0 
-Veeo (sust) - Collector to Emitter Sustaining | 2N4237 40 Volts Ic=100mA bk=0 
. Voltage [Notes 4 and 5] — 2N4238 60 Volts Ic=100mA. I= 0 
| : (2N4239 80 Volts Ic=100mA hk=0 
Collector Cutoff Current 2N4237 1.0 mA Vce = 30V ib=0 
2N4238 . 1.0 mA = Vce = 40 V. l= 0 
2N4239 I= 0 


Additional Electrical Characteristics on page 2. Notes on page 2. 


55°C to +200°C 


—55°C to +200°C 


—=+10 


PHYSICAL DIMENSIONS => 


- in accordance with 
JEDEC (TO-5) outline 


335 
"305 0!A- 


Vce = 60V 


*Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTORS 2N4237 * 2N4238 © 2N4239 


ELECTRICAL CHARTERS (25°C Case Temperature unless otherwise noted) 


MAX. 


| ~ SYMBOL CHARACTERISTICS | | MIN. UNITS TEST CONDITIONS 

hee DC Pulse Current Gain [Note 5] 15 lc= 1.0A Vee = 1.0V 
Nee DC Pulse Current Gain [Note 5] 30 ion 500 mA Vee = 4.0 V 
hee DC Pulse Current Gain [Note 5] — 30. =: 150 le = 250mMA Vee = 1.0V 
Vee (sat) Pulsed Collector Saturation Voltage [Note 5] | 0.6 Volt lc= 1.0A ls = 100 mA 
Vee (sat) Pulsed Collector Saturation Voltage [Note 5] 0.3 Volt lc = 500mA = ls = 50mA 
Vee (on) Pulsed Base to Emitter “ON” Voltage {Note 5] 1.0 Volt lc = 250 mA Vee = 1.0V 
Vee (Sat) Pulsed Base Saturation Voltage [Note 5] 1.5 ' Volts Ic= LOA ls = 100 mA 
hte High Frequency Current Gain (f == 1.0 MHz) 1.0 le= 100mA Vee = 10V 
Nte Low Frequency Current Gain (f = 1.0 kHz) 30 | lc = 100mA Vee = 10V 
C. Common Base Output Capacitance (f = 0.1 MHz) 100 pF lc = 0 Ves = 10V 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 35°C/Watt (derating factor of 28.5 mW/°C); junction to ambient thermal resistance 
of 218.8°C/Watt (derating factor of 4.5 mW/°C), 


(4) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2, 
(5) Pulse Conditions: length = 300 ws; duty cycle = 2%. 


MAXIMUM RATING 


FORWARD BIASED SAFE OPERATING AREA 


NCE RT 


rE rs a a 


i CH 
= Eh Eh NENG 
c NTINSNTIN 
ELLE NNTE NONTIAN 
2 a NN 
S HSA 
S on IND 
‘CoN 
eee eae ee 
peste | TTT 
an To = 100°C 


1.0 2.0 3.0 5.0 10 20 
Veg ~ COLLECTOR TO EMITTER ae ‘ oak 


— 2N4895 * 2N4896 + 2N4897 
‘NPN POWER TRANSISTORS 


_ DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


@ HIGH VOLTAGE - - 150 AND 120 VOLT MIN. BV cis, 80 AND 60 VOLT MIN Leo | 


e LOW Vee (sat) - - 1 0 VOLT MAX. @ic=5.0A,1=0.5A PHYSICAL DIMENSIONS . 


© HIGH SPEED - - MAX. t., OF 350 ns AND ty OF 650 ns @ kc = 5.0A, I= 0.50 oo | / sEDEE {10.9} cut | 


_e HIGH FREQUENCY - - f, = 50 AND 80 MHz MINIMUM 
e LOW LEAKAGE - - MAX. Ices OF 100 uA @ 150°C AS A RESULT OF re. CONSTRUCTION 


ABSOLUTE MAXIMUM RATINGS {Note 1] 


Maximum Temperatures | | | a - 3 Plane 
Storage Temperature Range = 65°C to +200°C 7 | taped 
Operating Junction Temperature 7 dhe + 200°C ee aE 
Lead Temperature (Soldering, 60 seconds time limit) a ~ +300°C 
Maximum Power Dissipation [Notes 2 and 3] : 
Total Dissipation at 100°C Case Temperature 4.0 Watts 
(See Safe Operating Area and Derating Curves) : 
at 25°C Ambient Temperature 0.8Watt 
Maximum Voltages and Currents 2N4895 2N4897 
| - 2N4896 | 
Veo Collector to Base Voltage 120 Volts 150 Voits , , | 
Veo Collector to Emitter Voltage [Note 4] 60 Volts 80 Volts 4 Mores (haa repeal cet oe 
Veeo Emitter to Base Voltage 6.0 Volts. 6.0 Volts Package weights 123 


lc Collector Current | 5.0 Amps 9.0 Amps 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC. = AIN. TYP. | TEST CONDITIONS 


Veo (sust) Collector to Emitter Sustaining © Shee _ _ Vo | lc = 50 mA lp = 0 
Voltage [Notes 4 and 5] ~ 2N4897 | | I= 0 


BV ces Collector to Emitter Voltage 2N4895 120 | Vez = 0 
| 2N4896 | 
2N4897 | , : Vee = 0 


BVeco Emitter to Base Voltage _ , 5. 8 3 : le = 1.0mA 


Ices a Collector Reverse Current = phates 7 ; 0 Vee = 0 
| | 2N4897 (0. | » Ver = 0 
lwo Emitter Reverse Current . Veg = 4.0V 


fee DC Pulse Current Gain (Note ss) SNAcee | l 3 OA = Vee = 2.0V 


| -2N4897 Al | | Vee = 2.0V 
Vee (sat) - Pulsed Collector Saturation ae : I= O0.5A 
| Voltage [Notes 5 and 6] | | 
Vee (sat) — Pulsed Base Saturation Voltage ee | OA  Ib=O05A 
| {Notes 5 and6] | | a. 
Cobo , | Common-base, Open- “circuit Output | , © 4 | | Vee = 10V 
| Capacitance | | , : 
Cito Common-base, Open-circuit Input —— * Y | ) | Ves = 0.5V 
| Capacitance | 


* Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTORS 2N4895 ¢2N4896¢2N4897 


ELECTRICAL CHARACTERIST|CS. (25°C Case Temperature unless otherwise noted) 


SYMBOL a CHARACTERISTIC | | TEST CONDITIONS 


Delay Time [Note 7] | lc = 5.0A ls = O.5A 
Rise Time [Note 7] lc = 5.0A ln = 0.5 A. 
Storage Time {Note 7] | lc =5.0A lps = lee = O.5A 
Fall Time {Note 7] lc = 5.0A les = ten = ODA 


High Frequency Current Gain Ace i | lc =500mA Vee = 5.0V 
(f = 20 MHz) 2N4897 a2 tle = 500mA Vee = 5.0V 


hee (— 55°C) _ DC Pulse Current Gain eNatoe . | lc = 2.0A Vee = 2.0V 
—_ _2N4897 oe lc =2.0A Vce = 2.0 V 


Ices (150°C) Collector Reverse Current ee Vce = 60V Ver = 0 
| 2N4897 ae: Vce=100V Vee = 0 


MAXIMUM RATINGS 


| FORWARD BIASED 
DERATING CURVE 3 SAFE OPERATING AREA 
5.0 | 


— 
e.. 
fom ] 


A 
ot 


i 
TX 


PERCENT OF MAXIMUM POWER RATING 
Ic ~ COLLECTOR CURRENT - AMPS 


~N 
‘ 
mam 
| | 
: 


& 


25 75 125 175 200 | 10 2030 50 10 20 
T ~ CASE TEMPERATURE - °C | Vcg ~ COLLECTOR TO EMITTER VOLTAGE - VOLTS 


NOTES: . a eee 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady sfate limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give’ a maximum junction temperature of 200°C and junction to case thermal resistance of 25°C/Watt (derating factor of 40 mW/°C); junction to ambient 
thermal resistance of 219°C/Watt (derating factor of 4.56 mW/°C). . | 


(4) This rating refers ‘to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length = 300 ws; duty cycle = 1%. — 

(6) Point of measurement: 14” from header. _ ; . 

(7) Test conditions are given in the switching circuit. 7 

(8) The device is thermally limited under ambient conditions. Derate linearly at 4.56 mW/°C for ambient temperatures above 25°C. 
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“FAIRCHILD TRANSISTORS 2N4895o2N4896~2NGGO7 
TYPICAL ELECTRICAL CHARACTERISTICS) 


| ae 2N48956 2N4897 7 oe | | 
7 COLLECTOR CHARACTERISTICS: - ; COLLECTOR CHARACTERISTICS — COLLECTOR CHARACTERISTICS 


| ACTIVE REGION. | e | ACTIVE REGION a ACTIVE REGION © 
1.0 _ B : ; oo pg 
ae a | oe ce eee 
eBeettt : Lae: ie 
é 0.6 Fama | 7 5 0.6 
oe 0.4 S| | 8 0.4 
Ee 3 Da : 
cup PETC ‘ -. 
rar. Oe ie OOF = Be 
PE st eee cao 
Vor > eaibuinn alt ioe VOLIS ear | —— Vog > COLLECTOR-EMITIER VOLIAGE - vours: . Voge * S euicciog “EMITIER ae ee 
COLLECTOR CHARACTERISTICS = = © -—COLLECTOR CHARACTERISTICS = COLLECTOR CHARACTERISTICS 
SATURATION REGION 7 _. SATURATION anon ; le sc — 
5.0 5.0 
me=mp=al | : 
po LET ou soe 
Cpe err) : Ee 
s,. | ee . si || Z. see 
ao 3.0 i “ a 
eT ee tet TT) E CTT ii 
el oe ee eee a 5 IT. cae 
: 422 Saeel : s Le el 
a) 266 \ Sal Wiel ia 
pid eles oe | A | | es 
MT ie eal | | MLL ae 
0 0.4 0.8 1.2 1.6 2.0 0 0.4 0.8 1.2 1.6 2.0 0 0.4 0.8 1.6 2.0 
Vog ~ COLLECTOR-EMITIER VOLTAGE - VOLIS _Vog 7 COLLECTOR-EMITTER VOLTAGE - VOLTS Veg > COLLECTOR-EMITTER VOLTAGE - VOLTS 
TYPICAL ELECTRICAL CHARACTERISTICS" 
™ | 2N4896 bam. 
COLLECTOR CHARACTERISTICS <5 COLLECTOR CHARACTERISTICS = COLLECTOR CHARACTERISTICS 


ACTIVE REGION — | ACTIVE REGION = : | ACTIVE REGION | 


aN 


Ig - COLLECTOR CURRENT - AMPS 
~~ Ig '> COLLECTOR CURRENT - AMPS 
Ig - COLLECIOR CURRENT - AMPS 


Vee 7 COLLECIOR-EMITTER VOLTAGE - VOLTS . | ae COLLEC [OR- EMITTER VOLTAGE - VOLTS Vee - COLLECIOR EMITIER VOLTAGE - VOLTS 
COLLECTOR CHARACTERISTICS — COLLECTOR CHARACTERISTICS. COLLECTOR CHARACTERISTICS 
SATURATION REGION . | SATURATION REGION | _ SATURATION REGION 
he | DATEL] " Sera 
ool | Bee - ett 4 a 
ae 222.600? ee CE ape : 
Tel 242 anes S10 ci : 
SCT AT Tle TT ETT Y eee E 
POR fee 
pf te . 7 7 eee ae = 
Bore oe iP comes eae es ae i ae | £19 Ee ee 
yO aBReG ey . 
MECCEL Cm TTY | gl ey 
0 0.4 0.6 1.2 1.6 2.0 0.8 12. 2.0. 


Vog ~ COLLECTOR-EMITIER VOLTAGE - VOLIS _ 7? “ppiccank EMITTER VOLTAGE - on ~Vog * COLLECTOR-EMITTER VOLTAGE - VOLTS — 


| * Single family characteristic on Transistor Curve Tracer. — 


- FORWARD CURRENT TRANSFER RATIO - PERCENT 


Nee 


C.,. - OUTPUT CAPACITANCE - pF 


Veg (SAT) - COLLECTOR SATURATION VOLTAGE - VOLTS . 


(PERCENT, RELATIVE TO 2.0A @ 25°C) 


FORWARD CURRENT TRANSFER 


Sits 
° : 7 
aLIV TTY nt. 


_ FAIRCHILD TRANSISTORS 2N4895 ©2N4896 ©2N4897 


TYPICAL ELECTRICAL CHARACTERISTICS 


BASE SATURATION VOLTAGE 
VERSUS PULSED 
COLLECTOR CURRENT 


COLLECTOR SATURATION 
VOLTAGE VERSUS PULSED 
COLLECTOR CURRENT 


EH 


lo” COLLECTOR ciate pee 


eH 


0.01 0.05 0. ol : a 5 1.0 5.0 
Ic ~ COLLECTOR CURRENI - AMPS 


OPEN CIRCUIT 
OUTPUT CAPACITANCE 
VERSUS REVERSE 
BIAS VOLTAGE 


OPEN CIRCUIT INPUT 
CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


Cing ~ OPEN CIRCUIT INPUT CAPACITANCE - pf 


0 10 20 3.0 40 5.0 
Veg ~ EMITTER - BASE VOLTAGE - VOLTS 


COLLECTOR CUTOFF CURRENT 
~ VERSUS 
"AMBIENT TEMPERATURE 


Veg ~ COLLECTOR-BASE VOLTAGE - VOLTS 


RATIO VERSUS 
COLLECTOR CURRENT 


‘ 


| ee 
r= 
, 4 


Ic - COLLECTOR CURRENT ~ AMPS — 


T, ~ AMBIENT TEMPERATURE - °C 


oe IAN 
Se CS E'S Ga 
$ Cd Aw iL) 


_ SWITCHING TIME TEST CIRCUIT 
-4.0V 


_ +20V 


51V 


— PWe 10us 
Rise Time 20ns 
- Duty Cycle = 1% 
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~ GAIN BANDWIDTH PRODUCT - MHZ 


- COLLECTOR CURRENT - AMPS = 


GAIN BANDWIDTH PRODUCT 
VERSUS 
COLLECTOR CURRENT 


i AN 
TT A CoN} 
Pa ae BEC 
7 a ae 
Pa ae a 
(ee ee a ae es 
CHF 


0.01 0.06 0.1 1.0 
Ic ~ COLLECTOR CURRENT - aes 


fr 


SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 


eee SS ES OE GR 0 


TT | Veo OV 
Ban. — — rie 

ae Sah 

EPS 


1000 


é 
§ 
— 
2 
& 100 — AE GigETER em — 
5 
50 : s s 
a 
oe Ete = SE 
eh 3.0 


0.5 : 
Ie ~ COLLECTOR CURRENT - AMPS 


COLLECTOR CURRENT VERSUS. 
‘BASE EMITTER VOLTAGE 


ee 
. 7 
0.5 er 
ma 
2, Oe Te 
‘ - 
0.6 -—7-— 
a eee ee 
ee 
Pe ie 
0 0. 


Mee.” BASE-EMITIER VOLTAGE - VOLTS 


To sampling scope 
Input Impedance = 10 MegQ © 


De Ale 


fos 8. - 2N5000 
- 30 WATT NPN | POWER ‘TRANSISTORS — 


_ DIFFUSED SILICON PLANAR* TRANSISTORS | 7 
| ‘SEE 2N4999 : 2N5001 FOR PNP ‘COMPLEMENT . 


HIGH POWER - - 30 WATTS @ T= 50° C, Voe= 40V = — 
HIGH VOLTAGE - - 80 V (MIN) LVc, | | a | A Pe ree 
HIGH CURRENT SATURATION VOLTAGE - - 0.85 V (MAX) Voe(sat) @1,=20A — oe Oe eee sseaa 
HIGH FREQUENCY - - 50 AND 60. MHz (MIN) f, eS (res a aes 
BETA GUARANTEED @ 3 POINTS--50 mA, LOAAND2.0A 
ISOLATED COLLECTOR PACKAGE - - NO ISOLATING HARDWARE REQUIRED _ 
DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS. 


@ © @ €@€ € 


‘ABSOLUTE aiue RATINGS (Note 1) 


Maximum Temperatures - a ak : | ; os ; 
Storage Temperature | —65°C to +-200°C 


Operating Junction Temperature 3 —65°C to +200°C Pere 
3 LEADS, ‘93g DIA 


~ Lead Temperature (Soldering, 60 second time limit) ~ ; ef -+300°C 


‘Maximum Power Dissipation a . | 
Total Dissipation at 50° C Case Temperature, Vog = 40 V. —_ 30 Watts 
(See Maximum Permissible Po'ver Curve and Note fa 


~ Maximum Voltages and. Current | | — ok : 
~ Vees ... Collector to Emitter Voltage 3 100 Volts 


Vero ~—S—‘<«stsé Collector to Emitter Volt agee (Note 2) | . _  8OVolts ob NoTes. an re Pecans 
Vego : Emitter to Base Voltage : | a ae ; 6.0 Volts | Package weight 1s 6.44 grams 
lo - CollectorCurrent 2. . 7 at Se gs 2.0 Amps | 


_ ELECTRICAL CHARACTERISTICS (25° ‘Case Temperature unless otherwise noted) = oe 
_— ee | 2N4998 —2N50000 
~ SYMBOL CHARACTERISTIC | | N. TYP. MAX. N. TYP. MAX. a TEST CONDITIONS — 
‘Vego(sust) Collector to Emitter Sustaining Voltage (Notes 2 and ce 800 } - ts | ‘Ie = 1001 =O 
BVceg Collector to Emitter Breakdown Voltage ae 100 — ce von Oo Volt mr oa 
. Emitter to Base Breakdown Voltage a 60 2. Volts: Ip = 1.0 mA 
DC Pulse Current Gain (Note 3) | | 20 6A | a _ | _ ie =5.0V 
_ DC Pulse Current Gain (Note 3) 30s 9: 200 =10 Vee = 5.0V 
- DC Pulse Current Gain (Note 3) | 5 35 ee =n | Vor = 5.0V 
DC Pulse Current Gain (Note 3) | ee ae a | oe lo = 2.0, = Voce = 5.0V 
High Frequency CurrentGain(f= 20MHz)  « 25 38 | O 4. ar Veg = 5.0V- 
~Vo,(sat) Pulsed Collector Saturation Voltage (Note 3) | 0.46 0.38 «0.46 Volts» OA 1,=0.1A- 
Voo(sat) Pulsed Collector Saturation Voltage as 3) 075 0.85 | 75 0.85 Volts | zs OA  1,=0.2A 


‘Additional Electrical Characteristics. on page 2 *Planar is a patented Fairchild process. 
Notes on page 2 pte See 
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FAIRCHILD TRANSISTORS 2N4998 + 2N5000 


ELECTRICAL CHARACTERISTICS (25° Case Temperature unless otherwise noted) 


; 2N4998 2N5000 
SYMBOL CHARACTERISTIC | MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 


Vpe(sat) Pulsed Base Saturation Voltage (Note 3) 
Vpe(sat) Pulsed Base Saturation Voltage (Note 3) 
Vpe(on) Pulsed Base Emitter “‘ON’’ Voltage (Note 3) 
lees Collector Cutoff Current 

leBo Emitter Cutoff Current 

logy(150 °C) Collector Reverse Current 

Co Collector to Base Capacitance 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(3) Pulse Conditions: length — 300ys; duty cycle = 1%. 

(4) Contact factory for maximum permissible power under pulsed or reverse biased operating conditions. 


MAXIMUM PERMISSIBLE DC FORWARD nnneD POWER DISSIPATION 


FOC ENN 
plete NT 


P,-POWER DISSIPATION- WATTS 
Tc - CASE TEMPERATURE - °C 


Vcg - COLLECTOR TO EMITTER VOLTAGE-VOLTS 
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_ FAIRCHILD TRANSISTORS 2N4998 - 2N5000 


COLLECTOR CHARACTERISTICS * 
SATURATION REGION 
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COLLECTOR SATURATION VOLTAGE 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS * 
SATURATION REGION 


I¢- COLLECTOR CURRENT- AMPS 
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Voge - COLLECTOR TO EMITTER VOLTAGE-VOLTS 


BASE CHARACTERISTICS* 
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Ve - BASE TO EMITTER VOLTAGE - VOLTS 
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COLLECTOR CUTOFF CURRENT 


VERSUS COLLECTOR CURRENT VERSUS COLLECTOR CURRENT 


VERSUS COLLECTOR VOLTAGE 
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* Single family characteristic on Transistor Curve Tracer. 


FAIRCHILD TRANSISTORS 2N4998 + 2N5000 


COLLECTOR CHARACTERISTICS* 
ACTIVE REGION 


TYPICAL ELECTRICAL CHARACTERISTICS 


2N4998 


COLLECTOR CHARACTERISTICS* 
ACTIVE REGION 


COLLECTOR CHARACTERISTICS* 
ACTIVE REGION 
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2N5000 


COLLECTOR CHARACTERISTICS* 
ACTIVE REGION 
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| *Single Family Characteristics on Transistor Curve Tracer. 
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~2N4999 + 2N5001 
30 WATT PNP POWER TRANSISTORS 


DIF FUSED SILICON PLANAR* TRANSISTORS 
SEE 2N4998 + 2N5000 FOR NPN COMPLEMENT 


HIGH POWER ......:....... +. 30 WATTS AT Tc = 50°C, Veg = —40 V 


e HIGH VOLTAGE..............5. . —80 V (MIN) LVo.g ae _ PHYSICAL DIMENSIONS 
¢ HIGH CURRENT SATURATION VOLTAGE . . . —0.85 V (MAX) Vogi,ay AT Ig = 2.0A . eae mere eo 
e HIGH FREQUENCY ........ is eles 50 AND 6O MHz (MIN) f, 

e BETA GUARANTEED AT 3 POINTS ...... 50 mA, 1.0 AAND 2.0A 

© ISOLATED. COLLECTOR PACKAGE .... . . NO ISOLATING HARDWARE REQUIRED 

e 


DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures i aie 
Storage Temperature , —65°C to -+200°C 065 


. 3 LEADS ‘39 DIA. 
Operating Junction Temperature _ | —65°C to +200°C 
Lead Temperature (Soldering, 60 second time limit) 7 -+300°C 
Maximum Power Dissipation | 
Total Dissipation at 50°C Case Temperature, Veg = —40 V 30 Watts 
(See Maximum Permissible Power Curve and Note 4) , 2A THD (COATED) 
Maximum Voltages and Current | _ | _ 
Vees Collector to Emitter Voltage | — 100 Volts 
Vero Collector to Emitter Voltage (Note 2) —80 Volts een aim sasisanaclis 
Veso Emitter to Base Voltage =>  —55 Volts Pile cecuialy joie (8 case 
le Collector Current 7 i | 2.0Amps — | 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


- | 2N4999 2N5001 i = 2. 
- SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 


Veo (sus) Collector to Emitter Sustaining Voltage (Notes 2 and 3) 
BVcEs Collector to Emitter Breakdown Voltage 
BV E80 Emitter to Base Breakdown Voltage 
DC Pulse Current Gain (Note 3) Oo | 39 | 85 

3 DC Pulse Current Gain (Note 3) 400 88 
hee(—55°C) DC Pulse Current Gain (Note 3) 24 : 52 
hee DC Pulse Current Gain (Note 3) 23 50 
h;. | High Frequency Current Gain (f = 20 MHz) 25 48 3. 6.1 
Voetsat) Pulsed Collector Saturation Voltage (Note 3) —0.38 —0.46 —0.38 —0.46 Volts | 
Voe(sat) Pulsed Collector Saturation Voltage (Note3), 0.73 —0.85 —0.73 —0.85 Volts 


Additional Electrical enane ctor istics on page zs, phate ~ 7 ; *Planar is a patented Fairchild process. 
Notes on page 2 . 
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FAIRCHILD TRANSISTORS 2N4999 * 2N5001 | 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

| | 2N4999 2N5001 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 
Vee(sat) Pulsed Base Saturation Voltage (Note 3) —0.96 —1.2 —0.96 —1.2 Volts 

Vee (sat) Pulsed Base Saturation Voltage (Note 3) —1.28 —1.5 —1.28 —1.5 Volts 

Vee (on) Pulsed Base Emitter ‘‘ON”’ Voltage (Note 3) | —1.5 —1.5 Volts 


lec Collector Cutoff Current 002 1.0 002 1.0 uA 
lees Emitter Cutoff Current | 1.0 10 uA 
log, (150°C) Collector Reverse Current 500 900 HA 
Ca Collector to Base Capacitance 120 120 pF 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/ 2. 
(3) Pulse Conditions: length = 300 ys; duty cycle = 1%. 

(4) Contact factory for maximum permissible power under pulsed or reverse biased operating conditions. 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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| | FAIRCHILD TRANSISTORS 2N4999 + 2N5001 


TYPICAL ELECTRICAL CHARACTERISTICS 


2N4999 
COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* 
ACTIVE REGION ACTIVE REGION ACTIVE REGION 
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2N5002 - 2N5004 
50 WATT NPN POWER TRANSISTORS 
DIFFUSED SILICON PLANAR® EPITAXIAL TRANSISTORS 


HIGH POWER. ...........000005 50 WATTS @ T. = 50°C, Vo; = 40V 


e " 
e HIGH VOLTAGE. . ee .... 80V (MIN) LVKc6 | PHYSICAL DIMENSIONS 
e HIGH CURRENT SATURATION VOLTAGE . . . . 1.5 V (MAX) V.,(sat) @ 5.0A | (in accordance with JEDEC TO-59 outline) 
e HIGH FREQUENCY ............ ~. . « 60 AND 70 MHz (MIN) f, 

e BETAGUARANTEED @3 POINTS........ 50 mA, 2.5 AAND 5.0A 

e ISOLATED COLLECTOR PACKAGE........ NO ISOLATING HARDWARE REQUIRED 

e DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature - —65°C to +200°C 
Operating Junction Temperature | —65°C to +200°C 3 Leaps 265 pia, 
Lead Temperature (Soldering, 60 second time limit) +-300°C 


Maximum Power Dissipation 
Total Dissipation at. 50°C Case Temperature, V.- = 40V 90 Watts 
(See Maximum Permissible Power Curve and Note 4) 


Maximum Voltages and Current 


Vers Collector to Emitter Voltage : 100 Volts eT ee eee 

Vero Collector to Emitter Voltage (Note 2) | 80 Volts aaa ie as ara trom case 
Vesa Emitter to Base Voltage : 6.0 Volts ceil 

le Collector Current _ 9.0 Amps 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


: (2N5002 2N5004 
SYMBOL CHARACTERISTIC . TYP. MAX. . TYP. MAX. UNITS TEST CONDITIONS 


Vor (sust) Collector to Emitter Sustaining Voltage (Notes 2 and3) 80 1,=100mA_ 1[,=0 

BVcers Collector to Emitter Breakdown Voltage 100 | : ILk=10mA V,,=0 
Emitter to Base Breakdown Voltage 6.0 IL=0 Il. = 1.0 mA 
DC Pulse Current Gain (Note 3) 7 20 Io =50mA VG, = 5.0V 
DC Pulse Current Gain (Note 3) 30 7 IL =2.5A Vog = 5.0V 
DC Pulse Current Gain (Note 3) | 15 | I, =2.5A Veg = 5.0 V 
DC Pulse Current Gain (Note 3) | 20 | IL =5.0A Veg = 5.0 V 
High Frequency Current Gain (f = 20 MHz) 3.0 : : . IL =O0.5A Veg = 5.0V 

Vor (sat) Pulsed Collector Saturation Voltage (Note 3) Volts I, =2.5A I, = 0.25 A 


~ Vog(sat) Pulsed Collector Saturation Voltage (Note 3) | : OL Volts 1, =5.0A I, =0.5A_ 


Additional Electrical Characteristics on page 2 *Planar is a patented Fairchild process. 
Notes on page 2 
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FAIRCHILD TRANSISTORS 2N5002 + 2N5004 3 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


2N5002 2N5004 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 


Vpe(sat) Pulsed Base Saturation Voltage (Note 3) 1.16 1.45 Volts 1,.=2.5A 
Voe (sat) Pulsed Base Saturation Voltage (Note 3) 1.50 2.2 ; : Volts le = 5.0A 
Vee(on) Pulsed Base Emitter “‘ON’’ Voltage (Note 3) 1.45 ; Volts I, =2.5A 


logs Collector Cutoff Current 0.007 1.0 : Veg = 60V 
leB0 Emitter Cutoff Current 1.0 : IL =0 
logy(150 °C) Collector Reverse Current 500 Voce = 60V 
Cor Collector to Base Capacitance 250 I=0 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


(2) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(3) Pulse Conditions: length = 300us; duty cycle = 1%. 
(4) Contact factory for maximum permissible power under pulsed or reverse biased operating conditions. 
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FAIRCHILD TRANSISTORS 2N5002 - 2N5004 


TYPICAL ELECTRICAL CHARACTERISTICS 
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FEATURES | 
e HIGH POWER --50 WATTS @ T, = 50°C, Vo, = — 40V 
e HIGH VOLTAGE -- —80V (MIN) LVceq 


¢ HIGH CURRENT SAT. VOLTAGE -- —1.5V (MAX) Vo-(sat) @ 5.0A 


e HIGH FREQUENCY - - 60 AND 70 MHz (MIN) f; 


e BETA GUARANTEED @ 3 POINTS - - 50 mA, 2.5 A AND 5.0A 
e ISOLATED COLLECTOR PACKAGE - - NO ISOLATING HARDWARE REQUIRED 
e DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures | 


~--2N5003 - 2N5005 | 
50 WATT PNP POWER TRANSISTORS 
DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


SEE 2N5002 « 2N5004 FOR NPN COMPLEMENT 


PHYSICAL DIMENSIONS _ 
(in accordance with JEDEC TO-59 outline) — 


065 
3 LEADS ‘p33 DIA. 


Storage Temperature — 65°C to +200°C 
Operating Junction Temperature | | —65°C to +200°C 
Lead Temperature (Soldering, 60 seconds time limit) — +300°C 

Maximum Power Dissipation | 

. Total Dissipation at 50°C Case Temperature, V.- =— 40V 50 Watts 
(See Maximum Permissible Power Curve and Note 4) 

Maximum Voltages and Current ; hae ee in ea from case 
Voces Collector to Emitter Voltage | — 100 Volts Package weight is 6.44 grams 
VcEo Collector to Emitter Voltage (Note 2) — 80 Volts : 

Veo Emitter to Base Voltage — 5.5 Volts 
C | Collector Current 9.0 Amps 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


2N5003 2N5005 


SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. . UNITS TEST CONDITIONS 
Voro(sust) Collector to Emitter Sustaining Voltage (Notes 2 and3) —80 . - —30 Volts 1. =100mA 1,=0 
BVors Collector to Emitter Breakdown Voltage — 100 —100 Volts I, =10mA V,-=0 
BV 36 _ Emitter to Base Breakdown Voltage —5.5 Lae —5.5 Volts Ik=0 #&3z3x*+::C = 1.0 mA 
hee ~ DC Pulse Current Gain (Note 3) 20 «52 50 133 lp =50mMA  Vop = —5.0V 
hee DC Pulse Current Gain (Note 3) 30 50 90 70 114 200 I, =2.5A Veg = — 5.0V i 
he¢(—55°C) DC Pulse Current Gain (Note 3) 1532 3590 lp=25A Vop=—50V 
he DC Pulse Current Gain (Note 3) 20 «38 , 40 77 | IL = 5.0A Veg = — 5.0 V 
h;, | High Frequency Current Gain (f = 20 MHz) 3.0 4.05  ~—s- 33.5: 4.85 | IL =0.5A Voz = — 5.0V 
Vor (sat) Pulsed Collector Saturation Voltage (Note 3) —0.45 —0.75 —0.45 —0.75 Volts 1,=2.5A I, = 0.25A 
—-0.9 -15 -0.9 -15 Volts 1,=5.0A I, —0.5A 


Vo, (sat) Pulsed Collector Saturation Voltage (Note 3) 


Additional Electrical Characteristics on page 2 


*Planar is a patented Fairchild process. 
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2N5003 - 2N5005° 
50 WATT PNP POWER TRANSISTORS 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


SEE 2N5002 » 2N5004 FOR NPN COMPLEMENT 


FEATURES | 
e HIGH POWER --50 WATTS @ T, = 50°C, Vo, =—40V | | SUV eieaMIMENSIONS 
e HIGH VOLTAGE -- —80V (MIN) LV... (in accordance with JEDEC T0-59 outline) 


e HIGH CURRENT SAT. VOLTAGE - - —1.5V (MAX) V.,(sat) @ 5.0A 

e HIGH FREQUENCY - - 60 AND 70 MHz (MIN) f, 

e BETA GUARANTEED @ 3 POINTS - - 50 mA, 2.5.A AND 5.0 A 

e ISOLATED COLLECTOR PACKAGE - - NO ISOLATING HARDWARE REQUIRED 
e DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature — 65°C to +200°C 
Operating Junction Temperature —65°C to +200°C 
Lead Temperature (Soldering, 60 seconds time limit) +300°C 


Maximum Power Dissipation 
Total Dissipation at 50°C Case Temperature, V.. =— 40 V 90 Watts Pea ee 
(See Maximum Permissible Power Curve and Note 4) 


NOTES: All dimensions in inches 


Maximum Voltages and Current All leads electrically isolated from case 
Vos Collector to Emitter Voltage : — 100 Volts Package weight is 6.44 grams 
Vero Collector to Emitter Voltage (Note 2) — 80 Volts 
Veso Emitter to Base Voltage — 5.5 Volts 
le Collector Current 9.0 Amps 


- ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


2N5003 2N5005 
SYMBOL CHARACTERISTIC 7 | MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 


Vee (sust) Collector to Emitter Sustaining Voltage (Notes 2 and3) — 80 | = I, —0 

BVcrs Collector to Emitter Breakdown Voltage — 100 =1. Vee = 0 

BV E36 Emitter to Base Breakdown Voltage | : —~5.5 | le = [e=1.0mA 
DC Pulse Current Gain (Note 3) | | 20 =50mA Vo.=—5.0V 
DC Pulse Current Gain (Note 3) 30 | Ip Veg = — 5.0V 
DC Pulse Current Gain (Note 3) 15 = 7. Vop = 7 5.0V 
DC Pulse Current Gain (Note 3) 20 | | =o. Vop = —5.0V 
High Frequency Current Gain (f = 20 MHz) 3.0 4.05 : 4,85 | Vop = — 5.0V 
Pulsed Collector Saturation Voltage (Note 3) —0.45 —0.75 —0.45 —-0.75 Volts IL =2. I, = 0.25A 
Pulsed Collector Saturation Voltage (Note 3) —-0.9 —1.5 -0.9 —1.5 Volts = 5. 1,—0.5A 


Additional Electrical Characteristics on page 2 *Planar is a patented Fairchild process. 


ae M ee NDC Goi 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


8-33 


"TYPICAL ELECTRICAL CHARACTERISTICS 


'. COLLECTOR CHARACTERISTICS. 
SATURATION REGION 
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BASE CHARACTERISTICS 


I¢- COLLECTOR CURRENT-AMPS 
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COLLECTOR SATURATION VOLTAGE 
_ VS. COLLECTOR CURRENT 
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COLLECTOR CHARACTERISTICS 
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COLLECTOR CHARACTERISTICS 
— SATURATION REGION 
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COLLECTOR CUTOFF CURRENT 
VERSUS COLLECTOR VOLTAGE 
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| FAIRCHILD TRANSISTORS 2N5003 + 2N5005 | 


TYPICAL ELECTRICAL CHARACTERISTICS 


2N5003 
COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS 
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I¢- COLLECTOR CURRENT-AMPS Ic -COLLECTOR CURRENT-AMPS 


HIGH POWER - - 100 WATTS @ T, = 50°C, Vo, = 40V 

HIGH VOLTAGE-- 80V (MIN) LV... 

HIGH CURRENT SATURATION VOLTAGE - - 1.5 VOLTS (MAX) V,(sat) @ 10A 
HIGH FREQUENCY - - 30 AND 40 MHz (MIN) f, 

BETA GUARANTEED AT 3 POINTS - - 100 mA, 5.0 A AND 10A 

ISOLATED COLLECTOR PACKAGE - - NO ISOLATING HARDWARE REQUIRED 
DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 seconds time limit) 


Maximum Power Dissipation 
Total Dissipation at 50°C Case Temperature,V., = 40V 
(See Maximum Permissible Power Curve and Note 4) 


Maximum Voltages and Current 


Vers Collector to Emitter Voltage 

VoEo Collector to Emitter Voltage (Note 2) 
Veso Emitter to Base Voltage 

Ie Collector Current 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 
—_ 2N5006 


--2N5006 - 2N5008 
100 WATT NPN POWER TRANSISTORS | 
DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


SEE 2N5007 e 2N5009 FOR PNP COMPLEMENT 


— 65°C to +200°C 


—65°C to +200°C 


+300°C 


100 Watts 


100 Volts 
80 Volts 
6.0 Volts 
10 Amps 


2N5008 


SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. 


Voeeo(sust) Collector to Emitter Sustaining Voltage (Notes 2 and 3) 80 
BV ors Collector to Emitter Breakdown Voltage 100 
BV 86 Emitter to Base Breakdown Voltage 6.0 
DC Pulse Current Gain (Note 3) _ 20 
DC Pulse Current Gain (Note 3) 30 
DG Pulse Current Gain (Note 3) 12 
DC Pulse Current Gain (Note 3) 20 
High Frequency Current Gain (f = 20 MHz) 
Pulsed Collector Saturation Voltage (Note 3) 
Pulsed Collector Saturation Voltage (Note 3) 


Additional Electrical Characteristics on page 2 
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FAIRCHILD 


PHYSICAL DIMENSIONS 
Similar to JEDEC (TO-61) 


Emitter 
Lead No. 1—— 


Ye-2BUNF-2A 
(COATED) 


NOTES: All dimensions in inches 
All leads electrically isotated from case 
Package weight is 14.1 grams 


MAX. UNITS TEST CONDITIONS 


I, =200mA 1,=0 
Ic=10mA_ V,=0 
IL =0 I. =1.0mA 
Ik =100mA VQ, =5.0V 
Ig = 5.0A Voep = 5.0 V 
1G = 5.0A Vee = 5.0V 
IL =10A Vogp = 5.0V 
In =2.0A Vop = 5.0V 
IL =50A 1,=0.5A 
IL=10A I, =1.0A 


*Planar is a patented Fairchild process. 


SEMICONDUCTOR, 


A DIVISION OF FALRCHILD CAMERA AND INSTRUMENT CORPORATION 


FAIRCHILD TRANSISTORS 2N5006 - 2N5008 a 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


| 2N5006 2N5008 | 
SYMBOL CHARACTERISTIC , | MIN. TYP. MAX. MIN. TYP. . UNITS TEST CONDITIONS 


Vae(sat) Pulsed Base Saturation Voltage (Note 3) 
Vpe(Sat) Pu Ised Base Saturation Voltage (Note 3) 
Vpg(on) Pulsed Base Emitter “ON” Voltage (Note 3) 
lees Collector Cutoff Current 

lego Emitter Cutoff Current 

loex(150°C) Collector Reverse Current 


Co. Collector to Base Capacitance (f = 1.0 MHz) 


NOTES: | 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
. (3) Pulse Conditions: length = 300s; duty cycle = 1%. 

(4) Contact factory for maximum permissible power under pulsed or reverse biased operating conditions. 
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FAIRCHILD TRANSISTORS 2N5006 - 2N5008 


COLLECTOR CHARACTERISTICS* 
SATURATION REGION 
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TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS* 
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| * Single family characteristics on transistor curve tracer. 


COLLECTOR CHARACTERISTICS* 
SATURATION REGION 
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COLLECTOR CUTOFF CURRENT 
VERSUS COLLECTOR VOLTAGE 
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COLLECTOR CHARACTERISTICS* 
ACTIVE REGION 
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2N5006 


COLLECTOR CHARACTERISTICS* 
ACTIVE REGION 
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COLLECTOR CHARACTERISTICS* 
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COLLECTOR CHARACTERISTICS* 
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TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS* 
ACTIVE bead 
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- 2N5007 + 2N5009 
100 WATT PNP POWER TRANSISTORS 


DIFFUSED neon PLANAR* EPITAXIAL TRANSISTORS 
SEE 2N5006  2N5008 FOR NPN COMPLEMENT 


° HIGH ponee Peete eee ee ee ee + 100 WATTS AT Tg = 50°C, Veg = —40V PHYSICAL DIMENSIONS 
e HIGH VOLTAGE. .............. + —80 V (MIN) LVoco, | eran aie ee es 

¢ HIGH CURRENT SATURATION VOLTAGE . . . —1.5 V (MAX) Vce,,41) AT 10 A [eres | 

© HIGH FREQUENCY............... 30 AND 40 MHz (MIN) f, 

¢ BETA GUARANTEED AT 3 POINTS... .... 100 mA, 5.0 A AND 10A | 

¢ ISOLATED COLLECTOR PACKAGE ..... . NO ISOLATING HARDWARE REQUIRED 


DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 


ABSOLUTE MAXIMUM RATINGS (Note 1) | | | EMITTER 

Maximum Temperatures = ©. | es : 
Storage Temperature 7 —65°C to +200°C 
Operating Junction Temperature. Oo | —65°C to +200°C 
Lead Temperature (Soldering, 60: seconds time. unity +300°C 

Maximum Power Dissipation | 
Total Dissipation at 50°C Case Temperature, Vo, = —40 V 100 Watts 

(See Maximum Permissible Power Curve and Note 4) 7 

Maximum Voltages and Current | ne 
Vos Collector to Emitter Voltage —100 Volts = 
Veco - _ Collector to Emitter Voltage (Note 2) 80 Volts aa oh 
Vigo Emitter to Base Voltage | —5.5 Volts | = 
Ie Collector Current | | 10 Amps Oj once lesen oiled) Sate 


Package weight is 14.1 grams 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


a | : | | 2N5007 ~ 2N5009 | Ae 
SYMBOL CHARACTERISTIC MIN. | MAX. MIN. = MAX. UNITS TEST CONDITIONS 
VeEo (sus) Collector to Emitter Sustaining Voltage (Notes 2 and 3) — : 

BV ces Collector to Emitter Breakdown Voltage 
BV 26 Emitter to Base Breakdown Voltage 
| pe Pulse Current Gain (Note 3) 
- ~ DC Pulse Current Gain (Note 3) 
‘DC Pulse Current Gain (Note 3) 
DC Pulse Current Gain (Note 3) 
High Frequency Current Gain (f = 20 MHz) 
Veesaty Pulsed Collector Saturation Voltage (Note 3) _ 
Voe(saty Pulsed Collector Saturation Voltage (Note 3) 


Additional Electrical Characteristics on page 2 ~~ | *Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTORS 2N5007 - 2N5009 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


2N5007 2N5009 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. — MAX. 


Vee(sat) Pulsed Base Saturation Voltage (Note 3) —1.8 —1.8 
Vee(saty Pulsed Base Saturation Voltage (Note 3) —2.2 Se Ye 
Ve cton) Pulsed Base Emitter ‘‘ON” Voltage (Note 3) —1.8 —1.8 
logs Collector Cutoff Current 1.0 1.0 
ee Emitter Cutoff Current 1.0 1.0 
logy (150°C) Collector Reverse Current 500 500 
ome Collector to Base Capacitance (f = 1.0 MHz) 500 500 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) This rating refers to a high current point where collector to emitter voltage is lowest. 

(3) Pulse Conditions: length = 300 us; duty cycle = 1%. 

(4) Contact factory for maximum permissible power under pulsed or reverse biased operating conditions. 
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Volts 
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TEST CONDITIONS 


I =5.0A 
Ic = 10A 
I = 5.0A 
Vee = —60V 
In =0 
Vo, = —60V 
I = 0 
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|, =0.5A 
|, = 1.0A 
Veg = —5.0V 
Vee = 0 

Vig = —4.0V 
Vig = —2.0V 
Veg = —10V 


Tc -CASE TEMPERATURE -°C 


- 2N5083 - 2N5084 + 2N5085__ 
_ 35 WATT NPN POWER TRANSISTORS 


_ DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


HIGH VOLTAGE..... 150 AND 120 VOLT (MIN) BV,,<, 80 AND 60 VOLT (MIN) LV.., 


® a 1h 
© LOW Vora ree 1.0 VOLT (MAX) AT I, = 10A, I, = 2.0A _ PHYSICAL DIMENSIONS 
e HIGH SPEED ...... MAX. t,, OF 350 ns AND t,,, OF 650 ns AT 1, = 5.0A, 1, =0.5A Meee ee Eee eee 
e HIGH FREQUENCY . . . f, = 50 AND 80 MHz (MIN) 
e LOW LEAKAGE .... . . MAX. Icg, OF 100 A AT 150°C AS A RESULT OF 


_ PLANAR CONSTRUCTION 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature Range 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 


Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 


Maximum Voltages and Currents 


Veso Collector to Base Voltage 

VeEo Collector to Emitter Voltage (Note 4) 
Vigo Emitter to Base Voltage 

Ie Collector Current 

lp Base Current 


—65°C to +200°C 


~ +200°C 
-+-300°C 
35 Watts 
2N5083 
2N5084 2N5085 
120 Volts 150 Volts © 
60 Volts 80 Volts 
6.0 Volts 6.0 Volts 
10 Amps 10 Amps 
2.0 Amps 2.0 Amps 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


| SYMBOL — CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 


BVcEs Collector to Emitter 

Breakdown Voltage 
Vico Collector to Emitter 

Sustaining Voltage 

(Notes 4 and 5) 
BVE80 Emitter to Base Voltage 
logs Collector Reverse Current 
leBo Emitter Reverse Current 
Hee | _ D.C. Pulse Current Gain 

(Note 5) 
Voce; sat} Pulsed Collector Saturation Voltage (Note 5) 
Vee (sat) Pulsed Base Saturation Voltage (Note 5) 
Vee (sat) Pulsed Collector Saturation Voltage (Note 5) 
Vee(sat) Pulsed Base Saturation Voltage (Note 5) 
Co, Collector to Base Capacitance 
Cor _ Emitter to Base Capacitance 


Notes on Page 2 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 _ 


2N5083 
2N5084 
2N5085 


2N5083 
2N5084 
2N5085 


2N5083 
2N5084 
2N5085 


2N5084 
2N5083 
2N5085 


Additional Electrical Characteristics on Page 2 © 


120 
150 


} 


80 
6.0 


100 


8-42 
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| 1,15 


0.35 
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900 
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_ Volts 


Volts 


Volts 
Volts 


uA 


LA 
HA 


Volts . 


Volts 
Volts 
Volts 
pF 
pF 


Emitter 
Lead No. 1 


065 


3 LEADS ‘o3g DIA. 


_ NOTES: All dimensions in inches 


All leads electrically isolated from case 
Package weight is 6.44 grams - 


lo = 1.0 mA 
I, = 50 mA 
IL=0 

Vee — 100 V 
Ie = | 

lo = 2.0A 
Io =10A 
Io = 5.0A 


Vor = 0 
Veg = 0 

I; = 1.0 mA 
Veep = 0. 
Vor = 2.0V 
p= 202 
|, = 0.5A 
Vop = 10V 
Veg = O.5V 


*Planar is a patented Fairchild process. 
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| FAIRCHILD TRANSISTORS 2N5083 + 2N5084 + 2N5085 | 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


SYMBOL CHARACTERISTICS ; TYP. MAX. UNITS | TEST CONDITIONS 


Delay Time (Note 6) 
Rise Time (Note 6) 
Storage Time (Note 6) 


Fall Time (Note 6) 


High Frequency Current 2N5084 


Gain (f = 20 MHz) 2N5083 

2N5085 

he-(—55°C) D.C. Pulse Current Gain . 2N5084 
(Note 5) 2N5083 

2N5085 

Iogs(150°C) Collector Reverse Current 2N5083 
2N5084 

2N5085 


MAXIMUM PERMISSIBLE DC FORWARD BIAS POWER DISSIPATION 


Pry ~ POWER DISSIPATION - WATTS 


Veg ~ COLLECTOR TO EMITTER VOLTAGE - VOLTS 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) See Maximum Permissible D.C. Forward Bias Power Dissipation graph. 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length == 300 us; duty cycle = 1%. 

(6) Test conditions are given in the switching circuit. 
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TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR SATURATION 
VOLTAGE VERSUS 
PULSED COLLECTOR CURRENT 
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COLLECTOR TO BASE 
CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


Ceh - COLLECTOR TO BASE CAPACITANCE - pF 
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2N5083 « 2N5085 
DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
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SWITCHING TIMES VERSUS 
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CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 
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2N5084 
DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
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SWITCHING TIME TEST CIRCUIT 


PW = 10 us 
Rise Time = 20 ns 
Duty Cycle = 1% 
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-4.0V +20V 


OUTPUT 


To sampling scope 


Input Impedance = 10 Meg Q 


-—- 2N5147+- 2N5149 
6 WATT PNP POWER TRANSISTORS 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 
SEE 2N5148 - 2N5150 FOR NPN COMPLEMENT 


HIGH POWER. .............04. 6 WATTS AT T, = 50°C, Vo, = —40V 


e 

e HIGH VOLTAGE................ —80 V (MIN) LVo.6 PHYSICAL DIMENSIONS 
¢ HIGH CURRENT SATURATION VOLTAGE . . . —0.85V (MAX) Vegi. ATIG =2.0A JEDEC (10-39) outline 

¢ HIGH FREQUENCY.............. 50 AND 60 MHz (MIN) f, | a ii, 

e BETA GUARANTEED AT 3 POINTS... ... 50 mA, 1.0A AND 2.0A 


DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures — 


Storage Temperature —65°C to +200°C 

Operating Junction Temperature | | —65°C to +200°C 

Lead Temperature (Soldering, 60 second time limit) +300°C 
Maximum Power Dissipation 

Total Dissipation at 50°C Case Temperature, V., = —40V 6.0 Watts 

at 25°C Ambient Temperature | 1.0 Watt 


(See Maximum Permissible Power Curve and Note 4) 
‘COLLECTOR 


Maximum Voltages and Current 


Ves Collector to Emitter Voltage | —100 Volts 

Veo Collector to Emitter Voltage (Note 2) —80 Volts 

Visc Emitter to Base Voltage | —5.5 Volts All dimensions rated Kota 

Ie Collector Current 2.0 Amps Lead No. 3 internally connected to case. 


Package weight is 1.23 grams. 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


| 7 2N5147 2N5149 | 
SYMBOL CHARACTERISTICS | MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 
Voeojsus) Collector to Emitter Sustaining Voltage (Notes 2 & 3) 
BV ces Collector to Emitter Breakdown Voltage 

Emitter to Base Breakdown Voltage 

hee DC Pulse Current Gain (Note 3) | 39 BS 
hee DC Pulse Current Gain (Note 3) 40 87 
hee(—55°C) DC Pulse Current Gain (Note 3) 24 | 52 
hee DC Pulse Current Gain (Note 3) 28 50 
he High Frequency Current Gain (f = 20 MHz) 5 48 0 61 
Vee (sat) Pulsed Collector Saturation Voltage (Notes 3 & 5) —0.38 —0.46 —0.38 —0.46 Volts 
Voe(sat} Pulsed Collector Saturation Voltage (Notes 3 & 5) —0.73 —0.85 —0.73 —0.85 Volts 


Additional Electrical Characteristics on page 2 Notes on page 2. *Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTORS 2N5147 + 2N5149 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


| | 2N5147 2N5149 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 


Pulsed Base Saturation Voltage (Notes 3 and 5) 326 —I. —0.96 —1.2 Volts I,=10A I, =0.1A 
Pulsed Base Saturation Voltage (Notes 3 and 5) —d. : —1.28 —1.5 Volts : Ip =O0.2A 
VeE(on} Pulsed Base Emitter “ON” Voltage (Notes 3 and 5) , —1.5 Volts Vop = —5.0V 
logs Collector Cutoff Current :; : 002 1.0 vA = Vee = 0 

lego Emitter Cutoff Current 10 WA Vig = —4.0V 
logy (150°C) Collector Reverse Current 500 uA 7 Veg = —2.0V 
Co, Collector to Base Capacitance 46 120 pF Vcg = —10V 


VeE(sat) 
Vee (sat) 


NOTES: . 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 


(3) Pulse Conditions: length = 300 us; duty cycle = 1%. 
(4) Device is thermally limited under free air (ambient) operating conditions. Maximum junction to ambient thermal resistant is 175°C/Watt. 


(5) Veeon) afd saturation voltages measured '4” from header. 


MAXIMUM PERMISSIBLE DC FORWARD BIASED POWER DISSIPATION 
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FAIRCHILD TRANSISTORS 2N5147 + 2N5149° 


- COLLECTOR CHARACTERISTICS * 
SATURATION REGION 
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COLLECTOR CHARACTERISTICS* 
ACTIVE REGION 
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COLLECTOR CHARACTERISTICS* 
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DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
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SWITCHING TIMES VERSUS 
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-2N5148 - 2N5150 
6 WATT NPN POWER TRANSISTORS 


DIFFUSED. SILICON PLANAR* EPITAXIAL TRANSISTORS 
SEE 2N5147 « 2N5149 FOR PNP COMPLEMENT 


e HIGH POWER ............... + 6.0 WATTS ATT, = 50°C, Voe= 40 


e HIGH VOLTAGE. ........... - 80V (MIN) Vgc | _ PONSIGAE: SMENSIONS 
e HIGH CURRENT SATURATION VOLTAGE . . 0.85 V (MAX) Vo«),.4) AT 2.0 A | : JEDEC (TO-39) outline 
e HIGH FREQUENCY ............-. 50 AND 60 MHz (MIN) f, | | 

© BETA GUARANTEED AT 3 POINTS... . .. 50 mA, 1.0 A AND 2.0 A 


e DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures | : | | 
Storage Temperature | —65°C to +200°C 


Operating Junction Temperature —65°C to +200°C 

Lead Temperature (Soldering, 60 second time limit) | -+300°C 
Maximum Power Dissipation (Note 4) — | 

Total Dissipation at 50°C Case Temperature, V., = 40 V | 6.0 Watts. 


at 25°C Ambient Temperature | 1.0 Watt 
; COLLECTOR 


Maximum Voltages and Current 
Vers Collector to Emitter Voltage | 100 Volts NOTES: All dimens: vane ninche 


Vee Collector to Emitter Voltage (Note 2) 80 Volts | Se ee tees tocase 
VeBo Emitterto Base Voltage | | 6.0 Volts | 
le Collector Current :, | | 2.0 Amps 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


os, | . | ---2N5148 2N5150 ih _ 

— SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 
Veco (sus) - Collector to Emitter Sustaining Voltage (Notes 2 and 3) — | _ Ig = 100 mA |, = 0 
BVcEes Collector to Emitter Breakdown Voltage | | | Ic =10mA V,.=0 
BViso —S—sSs~t«éE miter to Base Breakdown Voltage i | Ic=0  1-=1.0mA 
hee DC Pulse Current Gain (Note 3) | | lg = 50mA VG = 5.0V 

Age DC Pulse Current Gain (Note 3) ' | 3 lb=10A Vo. =5.0V 
he-(—55°C) DC Pulse Current Gain (Note 3) 5° Ig = 1L0A VG = 5.0V 
DC Pulse Current Gain (Note 3) : lp =20A Vo-=5.0V 
High Frequency Current Gain (f = 20 MHz) E a : . lk=02A VQ =50V 
Voe;sat) Pulsed Collector Saturation Voltage (Notes 3 and 5) | : : : Ie=10A 1,=0.1A 
Voe(sat) Pulsed Collector Saturation Voltage (Notes 3 and 5) ; . : ‘ lk=20A 1,=0.2A 


Additional Electrical Characteristics on page 2 . 5; « :  *Planar is a patented Fairchild process. 
Notes on page 2 


SEMICONDUCTOR 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


8-50 


FAIRCHILD TRANSISTORS 2N5148 - 2N5150 | 


_ ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N5148 2N5150 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 


Vee(sat) Pulsed Base Saturation Voltage (Notes 3 and 5) 
Vee(sat) Pulsed Base Saturation Voltage (Notes 3 and 5) 
Vee (on) Pulsed Base Emitter “ON” Voltage (Notes 3 and 5) 


lees Collector Cutoff Current 

leBo Emitter Cutoff Current 
loex(+150°C) Collector Reverse Current 

Co Collector to Base Capacitance 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(3) Pulse Conditions: length = 300us; duty cycle —1%. 
(4) Device is thermally limited under free air (ambient) operating conditions. Maximum junction-to-ambient thermal resistance is 175°C/Watt. Contact factory for maximum _ per- 
missible power under pulsed or reversed biased operating conditions. ; 
. (5) Vee(on) and saturation voltages measured 14” from header. 
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COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 
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COLLECTOR CHARACTERISTICS* 
SATURATION REGION 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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COLLECTOR CHARACTERISTICS* 
SATURATION REGION 
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TYPICAL ELECTRICAL CHARACTERISTICS 


2N5148 


COLLECTOR CHARACTERISTICS* 
SATURATION sac 
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COLLECTOR CHARACTERISTICS* 
SATURATION REGION 
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COLLECTOR CHARACTERISTICS* 
SATURATION REGION 
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COLLECTOR CHARACTERISTICS* 
SATURATION REGION 
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Voce - COLLECTOR TO EMITTER VOLTAGE-VOLTS 


SWITCHING TIMES VERSUS 
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I¢- COLLECTOR CURRENT- AMPS 


2N5151 » 2N5153 
10 WATT PNP POWER TRANSISTORS 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 
SEE 2N5152 ¢ 2N5154 FOR NPN COMPLEMENT 


HIGH POWER....... beatae 10 WATTS AT T, = 50°C, Vo = —40V 


. \ 

e HIGH Oe ee ee ser eee | Seed 

¢ HIGH CURRENT SATURATION VOLTAGE . . . — 1.5 V (MAX) Vo;,,.+, AT 5.0 A _ | 7 PHYSICAL DIMENSIONS 
© HIGH FREQUENCY ...........02: 60 AND 70 MHz (MIN) f, | JEDEC (TO-39) outline 

e BETA GUARANTEED AT 3 POINTS...... 50 mA, 2.5A AND 5.0A : 

e 


DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature —65°C to +200°C 
Operating Junction Temperature —65°C to +200°C 
Lead Temperature (Soldering, 60 second time limit) : +300°C 
Maximum Power Dissipation (Note 4) | 
Total Dissipation at 50°C Case Temperature, V., = —40V 10 Watts 
(See Maximum Permissible Power Curve) 
Total Dissipation at 25°C Ambient Temperature | 1.0 Watt 
Maximum Voltages and Current _ Re - SAICUEEETOR 
\ an Collector to Emitter Voltage _ 100 Volts 3 
Vero Collector to Emitter Voltage (Note 2) — —80 Volts "NOTES aia mensions manenes 
Vigo Emitter to Base Voltage —5.5 Volts ile Sfntevnallyconnecte tocase 
le Collector Current : | » a 5.0 Amps 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


. , 2N5151_ | 2NS153 | 7 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS. ——— TEST CONDITIONS 


Veco {sus} Collector to Emitter Sustaining Voltage (Notes 2 and 3) —80 _ ee! ~I¢=100mA 1, =0 

BV ces _ Collector to Emitter Breakdown Volage = 100 lc =1.0mA_ V,,=0 

BV 86 Emitter to Base Breakdown Voltage | —5.5 , IC =0 I. = 1.0 mA 
DC Pulse Current Gain (Note 3) 20 Ik =50mA VQ =—5.0V 
DC Pulse Current Gain (Note 3) 30 ) Io =25A Vo =—5.0V 
DC Pulse Current Gain (Note 3) 15 90 Ib=25A Vop=—5.0V 
DC Pulse Current Gain (Note 3) 20 77 I, = 5.0A Vop = —5.0V 
High Frequency Current Gain (f = 20 MHz) 3.0 j 5 485 / Ie =O05A Vor = —5.0 V 

Voetsat) Pulsed Collector Saturation Voltage (Notes 3 and 5) 0.45 —0.75 —0:45—-0.75 Volts Ic=25A 1,=0.25A 

Voe(sat} Pulsed Collector Saturation Voltage (Notes 3 and 5) —0.9 —1.5 —0.9 —15 Volts 1,=—5.0A I, =0.5A 


Additional Electrical Characteristics on page 2 | -*Planar is a patented Fairchild process. 
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


 2N5151 2N5153 | 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 


Vee(sat) Pulsed Base Saturation Voltage (Notes 3 and 5) —1.1 —1.45 —1.1 —-145 Volts I1,=2.5A 
Vee(sat) Pulsed Base Saturation Voltage (Notes 3 and 5) —1.55 —2.2 —1.55 —2.2 Volts I, =5.0A 
Vee(on) Pulsed Base Emitter “On” Voltage (Notes 3 and 5) —1.45 —1.45 Volts I,=2.5A 
lees Collector Cutoff Current 0.006 1.0 0.006 1.0 HA Vop = —60V 
lens Emitter Cutoff Current | 10 | 1.0 pA Ig = 0 
Icex(150°C) —- Collector Reverse Current : 500 500 BA Vop = —60V 
Cr Collector to Base Capacitance 170 250 170 250 pF IL =0 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) This rating refers to a high current point where collector to emitter voltage is lowest. For. more information send for Fairchild Publication APP-4/2. 
(3) Pulse Conditions: length = 300 us; duty cycle = 1%. 


(4) Device is thermally limited under free air (ambient) operating conditions. Maximum junction-to-ambient thermal resistance is 175°C/Watt. Contact factory for maximum permissible 


power under pulsed or reversed biased operating conditions. 
(5) Vee(on) and saturation voltages measured 14” from header. . 
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‘a FAIRCHILD TRANSISTORS 2N5151 + 2N5153 | 


I, =0.25A 

Ip =0.5A 
Veg = —9.0V 
Vee = 0 

Veg = 4.0 V 
Vee == 2.0 V 
Veg = —10V 


Tc — CASE TEMPERATURE — °C 


TYPICAL ELECTRICAL CHARACTERISTICS 
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—— _ FAIRCHILD TRANSISTORS 2N5151 + 2N5153 | | 


TYPICAL ELECTRICAL CHARACTERISTICS 
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HIGH POWER .............0.4.+ 10 WATISAT To = 50°C, Vo, =40V 


e HIGH VOLTAGE... .......0000us 80 V (MIN) LVGeg 

_e HIGH CURRENT SATURATION VOLTAGE . . . 1.5 V (MAX) Vogrsat) AT 5.0 A 
e HIGH FREQUENCY ............ -, . 60 AND 70 MHz (MIN) f, 
e BETA GUARANTEED AT 3 POINTS... ... 50 mA, 2.5 AAND 5.0 A 


e DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS — 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature - 
Lead Temperature (Soldering, 60 second time limit) - 
Maximum Power Dissipation (Note 4) 
Total Dissipation at 50°C Case Temperature, V., = 40 V 
(See Maximum Permissible Power Curve) 
Total Dissipation at 25°C Ambient Temperature 


Maximum Voltages and Current 


Voes Collector to Emitter Voltage 

Veco —SCs«CColllecttor to Emitter Voltage (Note 2) 
Vigo Emitter to Base Voltage 

le | Collector Current 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


| | | 2N5152 
SYMBOL CHARACTERISTICS | MIN. TYP. MAX. MIN. TYP. 


Veeojsus) _-—-—~Collector to Emitter Sustaining Voltage (Notes 2 and 3) 
BVces Collector to Emitter Breakdown Voltage 
BVes _ Emitter to Base Breakdown Voltage 

DC Pulse Current Gain (Note 3) 

DC Pulse Current Gain (Note 3) 

DC Pulse Current Gain (Note 3) 

DC Pulse Current Gain (Note 3) 

High Frequency Current Gain (f = 20 MHz) 

Voetsaty Pulsed Collector Saturation Voltage (Notes 3 and 5) © 
Voesat} _ Pulsed Collector Saturation Voltage (Notes 3 and 5) 


Additional Electrical Characteristics on page 2 
Notes on page 2 


-2N5152 - 2N5154 
10 WATT NPN POWER TRANSISTORS 


DIRE: oe PLANAR* EPITAXIAL TRANSISTORS 
SEE 2N5151 © 2N5153 FOR PNP COMPLEMENT 


—65°C to +200°C 
—65°C to +200°C 
+300°C 


10 Watts 


1.0 Watt 


100 Voits 

80 Volts 
6.0 Volts 
5.0 Amps 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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2N5154 


PHYSICAL DIMENSIONS 
in accordance with 
| JEDEC (TO-39) outline 


019 
‘016 OM 


Collector 


NOTES: All dimensions: 
eads are gold- placa SKOVAR 
Lead No. 3 internally connected to case 
Package weight is 1.23 grams 


MAX. UNITS TEST CONDITIONS 


lo =100mA I, =0 
lp =1.0mA Vp, =0 
lb=0 I-=1.0mA 
lp =50mA Vo. =5.0V 
lp =25A Vop=5.0V 
les 25A  Vop=5.0V 
1G = 500A Vop =5.0V 
lo =0.5A Vo =5.0V 
IL=25A 1,=0.25A 
Ic =5.0A 1,=0.5A 


*Planar is a patented Fairchild process. 


-AIRCrRIILOD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD. CAMERA AND INSTRUMENT CORPORATION 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N5152 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. . UNITS TEST CONDITIONS 


Voe;sat) Pulsed Base Saturation Voltage (Notes 3 and 5) 
Voe;sat) Pulsed Base Saturation Voltage (Notes 3 and 5) 
Vpe(on) Pulsed Base Emitter “ON” Voltage (Notes 3 and 5) 


logs Collector Cutoff Current 

leBo Emitter Cutoff Current 
Icex(+150°C) Collector Reverse Current 

Cor Collector to Base Capacitance 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(3) Pulse Conditions: length = 300yus; duty cycle = 1%. 

(4) Device is thermally limited under free air (ambient) operating conditions. Maximum junction-to-ambient thermal resistance is 175°C/Watt. Contact factory for maximum permissible 
power under pulsed or reversed biased operating conditions. 

(5) Vee(on) and saturation voltages measured 14” from header. 
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COLLECTOR CHARACTERISTICS* 
SATURATION REGION 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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-2N5264 
NPN HIGH VOLTAGE-HIGH CURRENT TRANSISTOR 


DIFFUSED SILICON PLANAR* EPITAXIAL DEVICE 


-e HIGH VOLTAGE .. . . 300 V BV,,<, 180 V hl 1 — | PHYSICAL DIMENSIONS 
e HIGH CURRENT ... MAX. Voe(sat) OF 1.25 VAT I, = 7.0A, 1, = 0.7A | | in accordance with 
e HIGH SPEED..... MAX. t, OF 1.0 ws AT 1, = 7.0A, I, = +0.7A | JEDEC (TO-3) outline 
875 MAX. DIA. 
. re 450 
ABSOLUTE MAXIMUM RATINGS (Note 1) | | 2890 
Maximum Temperatures . a V : MIN. 
Storage Temperature , — —65°C to +200°C | 
Operating Junction Temperature : : -+200°C 
Maximum Power Dissipation (Note 2) — 
Total Dissipation at 25°C Case Temperature ‘87 Watts. 658 
(See Safe Operating Area) | —— one eleriate 
Junction to Case Thermal Resistance 2.0°C/W —> 151 
Maximum Voltages and Currents 
Voro Collector to Base Voltage 300 Volts 
VcEo Collector to Emitter Voltage | 180 Volts 
Vigo Emitter to Base Voltage | 9.0 Volts 
lo Collector Current 10.0 Amps hee ache tecdaanaee Ins 
NOTES: All dimensions in inches 


lp Base Current 2.0 Amps 


Leads 1 and 2 electrically isolated from case 
- Case is third electrical connection (Collector) 

Leads are nickel alloy 

Package weight 8.71 grams 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


SYMBOL 


BV ces 


Vee (sat) 
BE(sat) 

CES 

BV E86 

lego 

hee 

Veo (sus) 

logs(150°C) 

Voe(sat) 
BE(sat) 


CHARACTERISTIC | TYP, MAX. _—_—sUNITS TEST CONDITIONS 


Collector to Emitter Breakdown Voltage Volts 
Pulsed Collector Saturation Voltage (Note 3) (0. : Volts 
Pulsed Base Saturation Voltage (Note 3) | : i Volts 
Collector Cutoff Current uA 


Emitter to Base Breakdown Voltage | oO. Volts 


Emitter Cutoff Current ; | pA 
DC Pulse Current Gain (Note 3) | 

Collector to Emitter Sustaining Voltage | Volts 
Collector Cutoff Current ). l. mA 
Pulsed Collector Saturation Voltage (Note 3) , ; Volts 
Pulsed Base Saturation Voltage (Note 3) ; ; Volts 
Collector to Base Capacitance pF 
High Frequency Current Gain (f = 20 MHz) 

Turn On Time 

Storage Time 

Fall Time 

Turn On Time 

Storage Time 

Fall Time | 5 | = 1.0A, Ig, =1,, =0.1A 


NOTES: *Planar is a patented Fairchild process. 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) The maximum power dissipation rating is the greatest allowable DC power. Maximum allowable power atasinstion at any operating voltage is determined from the ‘‘Forward 
Biased Safe Operating Area’’ curve. . 

(3) Pulse Conditions: length = 300 us; duty cycle = 1%. 


RCHILD 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


8-62 


FAIRCHILD TRANSISTOR 2N5264 
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— 2N5284 - 2N5285 


50 WATT NPN POWER TRANSISTORS 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


@ 

e HIGH VOLTAGE..... Bale Seine dale . « 100.V (MIN) LV¢6 

© HIGH CURRENT SATURATION VOLTAGE .. . 1.5 V (MAX) Vgi,a4) AT 5.0 A 

e HIGH FREQUENCY ........ («s+ 60 AND 70 MHz (MIN) f, 

© BETA GUARANTEED AT 3 POINTS... .. . 50 mA, 2.5 A AND 5.0A 

e ISOLATED COLLECTOR PACKAGE... . . ... NO ISOLATING HARDWARE REQUIRED 
e 


DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 


ABSOLUTE MAXIMUM RATINGS (Note I). 


Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 seconds time limit) | 


Maximum Power Dissipation 
Total Dissipation at 50°C Case Tenecatare: Veg = 40V 
(See Maximum Permissible Power Curve and Note 4) 


Maximum Voltages and Current 


Vos Collector to Emitter Voltage 

Vero © Collector to Emitter Voltage (Note 2) 
Vso _ Emitter to Base Voltage 

le Collector Current 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC 


VeEo {sus} Collector to Emitter Sustaining Voltage (Notes 2 and 3) 
BV és Collector to Emitter Breakdown Voltage 
BV-so . Emitter to Base Breakdown Voltage 

pc Pulse Current Gain (Note 3) 

~ DC Pulse Current Gain (Note 3) 

DC Pulse Current Gain (Note 3) 

DC Pulse Current Gain (Note 3) 

High Frequency Current Gain (f = 20 MHz) 
Vee (sat) 7 Pulsed Collector Saturation Voltage (Note 3) 
Voe(sat} Pulsed Collector Saturation Voltage (Note 3) 


Additional! Electrical Characteristics on page 2. 
Notes on page 2 7 


8-64 


HIGH POWER. .........4-65 6+ + 50 WATTS AT Ty = 50°C, Vop = 40 V_ 


SEE 2N5286 « 2N5287 FOR PNP COMPLEMENT 


PHYSICAL DIMENSIONS 
_ (in accordance with JEDEC TO-59 outline) 


—65°C to +200°C 
—65°C to +200°C 
~+300°C 
3 LEADS ‘Gog DIA. 
50 Watts 
120 Volts rey Te 
100 Volts 2A THD (COATED) 
6.0 Volts NOTES: All dimensions in inches 
5.0 Amps _ . All leads electrically isolated from case 


Package weight is 6.44 grams 


2N5285 | 
TYP. MAX. UNITS TEST CONDITIONS 


Volts : 
Volts 


| *Planar is a patented Fairchild process. 


—-AIRCHILM 


SEMICONDUCTOR 
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FAIRCHILD TRANSISTORS 2N5284 + 2N5285 


: ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


2N5284 2N5285 


SYMBOL CHARACTERISTIC | . TYP. MAX. MIN. TYP. TEST CONDITIONS 


Veetsat) Pulsed Base Saturation Voltage (Note 3) 
Vee(sat) Pulsed Base Saturation Voltage (Note 3) 
Vee(on) Pulsed Base Emitter “ON” Voltage (Note 3) 
logs Collector Cutoff Current 
loEG Collector Cutoff Current 
lego Emitter Cutoff Current 
logy (150°C) | Collector Reverse Current 

Collector to Base Capacitance 

Small Signal Current Gain (f = 1.0 kHz) 


' NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
| (2) This rating refers to a high current point where collector to emitter voltage is lowest. 
(3) Pulse Conditions: length = 300 us; duty cycle = 1%. 
(4) Contact factory for maximum permissible power under pulsed or reverse biased operating conditions. 


MAXIMUM PERMISSIBLE DC FORWARD BIASED POWER DISSIPATION 
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-2N5286 - 2N5287 
50 WATT PNP POWER TRANSISTORS 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 
os SEE 2N5284  2N5285 FOR NPN COMPLEMENT 


FEATURES : : z 

e HIGH POWER......... FR eee ae 50 WATTS AT T, = 50°C, Voz = —40 V PHYSICAL DIMENSIONS 

e HIGH VOLTAGE............-.-.: —100 V (MIN) LVcr5 | (in accordance with JEDEC T0-59 outline) 
e HIGH CURRENT SATURATION VOLTAGE . . . —1.5 V (MAX) Vc¢),a3) AT 5.0 A 

e HIGH FREQUENCY .............. 60 AND 70 MHz (MIN) f, 

e BETA GUARANTEED AT 3 POINTS...... 50 mA, 2.5 A AND 5.0 A 

e ISOLATED COLLECTOR PACKAGE....... NO ISOLATING HARDWARE REQUIRED 

e 


DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


‘Storage Temperature —65°C to +200°C 
Operating Junction Temperature —65°C to +200°C 3 LEADS “Og DIA. 
Lead Temperature (Soldering, 60 seconds time limit) . +300°C | 
Maximum Power Dissipation 
Total Dissipation at 50°C Case Temperature, V., = —40 V | 50 Watts 


(See Maximum Permissible Power Curve and Note 4) 
Maximum Voltages and Current - 


Vees Collector to Emitter Voltage | —100 Volts Sha atc n be taet etic. 

Vero Collector to Emitter Voltage (Note 2) ~  —100 Volts Ail leads electrically isolated from case 
Weaes Emitter to Base Voltage . —5.5 Volts aie eee ere 

le Collector Current , | 5.0 Amps 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


_ | ———-2N5286 2N5287 | 
CHARACTERISTIC = MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 


Veeo {sus} Collector to Emitter Sustaining Voltage (Notes 2 and3) —100 I-=100mA 1,=0 
BV ccs Collector to Emitter Breakdown Voltage —100 ILk=10mA_ V,.=0 | 
BVeso  ~—_—Emitter to Base Breakdown Voltage | —5.5 . lc =0 |. = 1.0 mA 
hee DC Pulse Current Gain (Note 3) | 20 «52 ; lo =50mA Vo, = —5.0V 
hee _ DC Pulse Current Gain (Note 3) 30 50 : 14 Io=25A  Vo=—50V 
hee(—55°C) DC Pulse Current Gain (Note 3) | 15 32° 90 Ile =2.5A ~Vop = —5.0V 
DC Pulse Current Gain (Note 3) 20 «38 77 In = 5.0A Vop = —5.0V 
| High Frequency Current Gain (f = 20 MHz) 4.05 _ 4.85 Ilb=05A £VQ-=—5.0V 
Vee Pulsed Collector Saturation Voltage (Note 3) —0.45 —0.75 —045—0.75 Volts Io=25A 1,=0.25A 
Voesat) -—-«~Pullsed Collector Saturation Voltage (Note 3) —0.9 —1.5 —0.9 —15 Volts I, =5.0A [, =0.5A 


Additional Electrical Characteristics on Page 2 oe _ '*Planar is a patented Fairchild process. 
Notes on Page 2 
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FAIRCHILD TRANSISTORS 2N5286 + 2N5287 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


: 2N5286 2N5287 | 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 


Vee(sat) Pulsed Base Saturation Voltage (Note 3) —1.1 —1.45 —1.1 —1.45 IL =2.5A lp =O0.25A 
Vee(sat) Pulsed Base Saturation Voltage (Note 3) —1.55 —2.2 —1.55 —2.2 IL = 5.0A I, =O0.5A 
Vector) Pulsed Base Emitter ‘‘ON” Voltage (Note 3) —1.45 —1.45 In =2.5A Vep = —9.0V 
lors Collector Cutoff Current 0.006 1.0 0.006 1.0 = Va, = 0 
lass Collector Cutoff Current 50 50 Vee = —60V 
leao | Emitter Cutoff Current 1.0 1.0 = Vee = 4.0 V 
logy (150°C) Collector Reverse Current 900 900 = Vee = 2.0V 
Collector to Base Capacitance 250 250 Vop = —10V 


Small Signal Current Gain (f = 1.0 kHz) |. = 100 mA Veep = —5.0V 


NOTES: 


(1): These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) This rating refers to a high current point where collector to emitter voltage is lowest. 

(3) Pulse Conditions: length = 300 us; duty cycle =- 1%. 

(4) Contact factory for maximum permissible power under pulsed or reverse biased operating conditions. 


MAXIMUM PERMISSIBLE DC FORWARD BIASED POWER DISSIPATION 
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HIGH POWER 


— 2N5288 - 2N5289 


100 WATT NPN POWER TRANSISTORS 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


dete ae tenssiaepih grea ea tte 100 WATTS AT T, = 50°C, Vo, = 40V 
HIGH VOLTAGE..............0+ 100 V (MIN) LVcro 
HIGH CURRENT SATURATION VOLTAGE . . . 1.5 V (MAX) Vogi,a) AT 10 A 
HIGH FREQUENCY.......... .» «30 AND 40 MHz (MIN) f, 
BETA GUARANTEED AT 3 POINTS. ..... 100 mA, 5.0AAND10A 
ISOLATED COLLECTOR PACKAGE ..... _. NO ISOLATING HARDWARE REQUIRED 


DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature 
Operating Junction Temperature 


Lead Temperature (Soldering, 60 seconds time limit) 


Maximum Power Dissipation 
— Total Dissipation at 50°C Case Temperature, V., = 40 V 
(See Maximum Permissible Power Curve and Note 4) 


Maximum Voltages and Current 


Collector to Emitter Voltage 
Collector to Emitter Voltage (Note 2) 
Emitter to Base Voltage 

Collector Current 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


SYMBOL 


Veco {sus} 


BMGs 


BVe80 


Nee 


Dee 


h--(—55°C) 
hee 

hy 
VcE(sat) 
Voe{sat) 


e 


2N5288 


CHARACTERISTIC MIN. 


Collector to Emitter Sustaining Voltage (Notes 2 and 3) 


Collector to Emitter Breakdown Voltage 
Emitter to Base Breakdown Voltage 

DC Pulse Current Gain (Note 3) 

DC Pulse Current Gain (Note 3) 

DC Pulse Current Gain (Note 3) 

DC Pulse Current Gain (Note 3) 

High Frequency Current Gain (f = 20 MHz) 
Pulsed Collector Saturation Voltage (Note 3) 
Pulsed Collector Saturation Voitage (Note 3) 


Additional Electrical Characteristics on page 2 
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—65°C to +200°C 
—65°C to +200°C © 


MAX. 


SEE 2N5290 e 2N5291 FOR PNP COMPLEMENT 


PHYSICAL DIMENSIONS 
Similar to JEDEC (T0-61) 


EMITTER 


+300°C 


100 Watts 


%4-28UNF-2A 
(COATED) 


120 Volts 
100 Volts 
6.0 Volts 
10 Amps 


NOTES: All dimensions in inches 
All teads electrically isolated from case 
Package weight is 14.1 grams 


2N5289 


MIN. MAX. TEST CONDITIONS 


I. = 200 mA 
I. = 1.0 mA 
I, =0 

Io = 100 mA 
lo =5.0A 
I. =5.0A 
lo = 10A_ 
lo =2.0A 
lp =5.0A 
lo =10A 


UNITS 


*Planar is a patented Fairchild process. - 
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7 FAIRCHILD TRANSISTORS 2N5288 - 2N5289 | 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


2N5288 | 2N5289 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 


Vee(sat) Pulsed Base Saturation Voltage (Note 3) ; Volts Ig =5.0A 
Vee(sat) Pulsed Base Saturation Voltage (Note 3) ; Volts IL. =10A 
Vee(on) Pulsed Base Emitter “ON” Voltage (Note 3) ; Volts Ic =5.0A 
les Collector Cutoff Current HA Vee = 80V 
lego Emitter Cutoff Current . HA 

logy (150°C) Collector Reverse Current HAS 

Cu Collector to Base Capacitance pF 

logs Collector Cutoff Current mA 

lego Emitter Cutoff Current , mA 

loEO Collector Cutoff Current HA 

h Small Signal Current Gain (f = 1.0 kHz) Ic = 200 mA 


fe 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) This rating refers to a high current point where collector to emitter voltage is lowest. 

(3) Pulse Conditions: length = 300 us; duty cycle = 1%. 

(4) Contact factory for maximum permissible power under pulsed or reverse biased operating conditions. 


MAXIMUM PERMISSIBLE DC FORWARD BIASED POWER DISSIPATION 
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100 WATT 


2N5290 + 2N5291 
PNP POWER TRANSISTORS 


DIFFUSED SILICON -PLANAR* EPITAXIAL TRANSISTORS 


HIGH POWER .............006. 100 WATTS AT T, = 50°C, Vo, = —40V 
HIGH VOLTAGE. ............04- —100 V (MIN) LV cco 

HIGH CURRENT SATURATION VOLTAGE . . . 1.5 V (MAX) Vog;,as) AT 10 A 

HIGH FREQUENCY .............. 30 AND 40 MHz (MIN) f, 

BETA GUARANTEED AT 3 POINTS...... 100 mA, 5.0 A AND 10 A 

ISOLATED COLLECTOR PACKAGE ...... NO ISOLATING HARDWARE REQUIRED 


DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 


ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature . 

Lead Temperature (Soldering, 60 seconds time limit) 
Maximum Power Dissipation | 

Total Dissipation at 50°C Case Temperature, V., = —40 V 

(See Maximum Permissible Power Curve and Note 4) 

Maximum Voltages and Current 


Ves 
Vceo | 
Vego 
lc 


Collector to Emitter Voltage 
Collector to Emitter Voltage (Note 2) 
Emitter to Base Voltage 

Collector Current 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


SYMBOL 


VeEo (sus) 
BV ces 


BVe8o 


_ CHARACTERISTIC 


2N5290 
MIN. 


~ Collector to Emitter Sustaining Voltage (Notes 2 and 3) 


| . Collector to Emitter Breakdown Voltage 


Emitter to Base Breakdown Voltage 


. DC Pulse Current Gain (Note 3) 
' DC Pulse Current Gain (Note 3) 


DC Pulse Current Gain (Note 3) 


DC Pulse Current Gain (Note 3) 
_ High Frequency Current Gain (f = 20 MHz) 


Voe(sat) 


Vee |sat) 


Pulsed Collector Saturation Voltage (Note 3) 


Pulsed Collector Saturation Voltage (Note 3) 


Additional Electrical Characteristics on page2- 
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MAX. 


SEE 2N5288 « 2N5289 FOR NPN COMPLEMENT 


PHYSICAL DIMENSIONS 
Similar to JEDEC (T0-61) 


EMITTER 


—65°C to +200°C 
—65°C to +200°C 
+300°C 


100 Watts 


%4-28UNF-2A = 


a 


—100 Volts 
—100 Volts 
—5.5 Volts 

10 Amps 


NOTES: Alt dimensions in inches 
All leads electrically isolated from case 
Package weight is 14.1 grams 


2N5291 


MIN. MAX. UNITS TEST CONDITIONS 


|, =0 

Vee = 0 

I. = 1.0mA 
Veg = —5.0V 
Vog = —5.0V 
Vee = —5.0V 
Veg = —5.0V 
Vee = —5.0V 
|, = 0.54 

I, = 1.0A 


*Planar is a patented Fairchild process. 


IVETE SONDU ero 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


FAIRCHILD TRANSISTORS 2N5290 + 2N5291 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


— 2N5290 — 2N5291 
SYMBOL CHARACTERISTIC MIN. =~ MAX. MIN. MAX. UNITS | TEST CONDITIONS 
Vee(sat) Pulsed Base Saturation Voltage (Note 3) 

Vee(sat) Pulsed Base Saturation Voltage (Note 3) 

VeE(on) Pulsed Base Emitter “ON” Voltage (Note 3) 

logs Collector Cutoff Current 

lego Emitter Cutoff Current 


logy (150°C) Collector Reverse Current 

Cob Collector to Base Capacitance 
logs Collector Cutoff Current 

leBo Emitter Cutoff Current 

leES Collector Cutoff Current 


h 


fe 


Small Signal Current Gain (f = 1.0 kHz) | . Ic = 200 mA Vee = —5.0V 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) This rating refers to a high current point where collector to emitter voltage is lowest. 

(3) Pulse Conditions: length = 300 ws; duty cycle = 1%. 

(4) Contact factory for maximum permissible power under pulsed or reverse biased operating conditions. 


MAXIMUM PERMISSIBLE DC FORWARD BIASED POWER DISSIPATION 


; NSS 
ES > 
< | 
: Kia AL tt | tt tt 
z g0 © 
: LEE ENGEECEE TEE § 
= en 100%e| — S 
u“) la 
: eee ; 
in WO Ww 
us < 
: . 
= = 
a. 140 
, = (a - 
. JPRSEPPPPE ANN. SS e 
fhe deehcchendwlie lo baelenkenipiiickisteindhescteniek oat 


—10 —30 — 40 —50 —6 —100 
| Vogp COLLECTOR TO EMITTER VOLTAGE—VOLTS 
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- 2N5425 - 2N5426 
NPN POWER - INDUCTIVE LOAD DRIVERS 


_ DIFFUSED SILICON PLANAR* EPITAXIAL. ‘TRANSISTORS 


GENERAL DESCRIPTION — The 2N5425 and 2N5426 are monolithic darlington transistors with integrated’ 
base to emitter resistors added for stability. The output devices are of the discrete emitter technology for 
high forward biased safe operating area. Clamping is achieved by means of a hybrid zener diode connected 
from collector to base on the output device. These transistors are housed in a special BeO based TO-9 
package for higher power dissipation capability. 


‘A SELF-CLAMPED MONOLITHIC DARLINGTON INDUCTIVE LOAD DRIVER 
SPECIFICALLY DESIGNED TO DRIVE: 
¢ Solenoid Hammers 


e Relays 
e Stepping Motors 


WITH THE FOLLOWING SPECIAL FEATURES: 

e Integrated Circuit Compatibility — 5 mA Drives 5 Amps 
e Zener. Clamping — At 60 Volts Minimum 

e Base-Emitter Termination — R,, 100 Ohms Nominal 

e Special Low R,,, Beryllia Based TO-9 


PHYSICAL DIMENSIONS 


HIGH POWER. .....,... . 32.5 WATTS AT 70°C : | | i: 220 
FAST SWITCHING... 2.6... << 20 usATSA. 7 | 
LOW SATURATION VOLTAGE... <2.5VAT5A. 


e HIGH CURRENT......... . 9 AMPS a ea 09) Guill 

e HIGH VOLTAGE.......... > 60 VOLTS | 

e HIGH GAIN. .........20- > 1000 AT 5 A. | a1 370 py, 
e 

+ 

e 


Seating 
‘ mes . Plane 
ABSOLUTE MAXIMUM RATINGS (Note 1) — | | : 
. : 3 : +3 LEADS. «5 MIN. 
Maximum Temperatures . a ; 919 Dia “| | | 
Storage Temperature Range | | —65°C to +200°C © 
Operating Junction Temperature +-200°C hes 
Lead Temperature (Soldering, 60 seconds time limit) -+-300°C fe 
Maximum Power Dissipation. | | = ‘ Vote ayer 
Total Dissipation at 70°C Case Temperature, Vo, = 25V- ) = 32.5 Watts ? a 


(See Safe Area Curve) 
Maximum Voltages and Currents 


Vero Collector to Base Voltage | om | 60 Volts NOTES: All dimensions in inches 
Veco ——SC—: Collector to Emitter Voltage | | | 60 Volts Leads are tin-plated Kovar 
. ; : All leads electrically 
VeRo. Emitter to Base Voltage . vs 7.0 Volts feninted from Gage 
le Collector Current. 7 ae? Se ok 5.0 Amps - 
Ip. Base Current | : 100 mAmps 
Electrical Characteristics on Page 2. a ‘: ns oe a ae *Planar is a patented Fairchild process. 
| | i | SEMICONDUCTOR 
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SYMBOL 


Vee (sus) 


BV 80 
BV cex 


lcBo 
lego 
IcEO 
Ices 
Ca 


tore 
Vee {sat} 


VoE(sat) 
Vee(sat) 


VeE(sat} 


hee 
Cy, 
Cy 


NOTES: 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


CHARACTERISTIC 


Collector to Emitter Sustaining Voltage 

Emitter to Base Breakdown Voltage 

Collector to Emitter Breakdown Voltage 
(T. = 70°C) (Fig. 1) 

Collector Cutoff Current 

Emitter Cutoff Current 

Collector Leakage Current 

Collector Leakage Current (IT, = 150°C) 

Turn On Time (Fig. 2) 

Turn Off Time (Fig. 2) 


Pulsed Collector Saturation Voltage 
(Notes 2 & 3) 


Pulsed Collector Saturation Voltage 
(Notes 2 & 3) 


Pulsed Base Saturation Voltage 
(Notes 2 & 3) 


Pulsed Base Saturation Voltage 
(Notes 2 & 3) 


High Frequency Current Gain (f = 20 MHz) 
Collector to Base Capacitance 
Emitter to Base Capacitance 


MIN. 


2N5425 
TYP. 


MAX. 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) Point of measurement: 14” from header. 


UNITS 


Io = 50 mA, 


FAIRCHILD TRANSISTORS 2N5425 +» 2N5426 4 


TEST CONDITIONS 
I, = 0 


1, =0, I; = 100A 
1, =5.0A, Vee = <0.3V 


Veg = 50V, 

Vip = 9.0 V, 

Veg = SOV, 

Vee = 50 V, 

Ic =5A, I, = 10 mA 

Ic = 5A, Iz, = 1,, = 10 mA 
Ic = 5.0A, I, = 5.0 mA 


I, = 5.0A, I; = 10mA 
lo =5.0A, |, = 5.0 mA 
I. = 5.0A, 1, = 10 mA 
I. = 500 mA, Vo, = 10V 


Vox = 10V, 1, =0 
Vig = 0.5V, Io =0 


(3) Pulse Conditions: length = 300 us; duty cycle = 1%. 


MAXIMUM PERMISSIBLE POWER DISSIPATION 


COLLECTOR INDUCTANCE VERSUS 


SAFE AREA CURVE COLLECTOR CURRENT 


Te 70°C 


Py ~ POWER DISSIPATION - WATTS 
Le - COLLECTOR INDUCTANCE - mhys 


Vcr 7 COLLECTOR TO EMITTER VOLTAGE - VOLTS Ic ~ COLLECTOR CURRENT - AMPS 
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Veetsat) ~ COLLECTOR SATURATION VOLTAGE - VOLTS 


Cop - OUTPUT CAPACITANCE - pF 


Ic 7 COLLECTOR CURRENT ~ AMPS 


TYPICAL ELECTRICAL CHARACTERISTICS | | 
--2N5425 + 2N5426 


COLLECTOR CHARACTERISTICS — 


SATURATION REGION 


w 
e 
So 


aR eeeee 


7 2am 


im 
1,0 2.0 3.0 4.0 
Veg ~ COLLECTOR TO EMITTER VOLTAGE - VOLTS 


COLLECTOR SATURATION 
VOLTAGE VERSUS PULSED 
COLLECTOR CURRENT 


Io - COLLECTOR CURRENT - AMPS 


OUTPUT CAPACITANCE VERSUS 
_ COLLECTOR-BASE VOLTAGE 


Veg” COLLECTOR-BASE VOLTAGE - VOLTS 


[ssl Meer LET | 
mG; (ae ABE, 


© Zoneeenel 
ee 


5.0 


eg ~ DC PULSE CURRENT GAIN 


Vertsat) ~ BASE SATURATION VOLTAGE - VOLTS 
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SWITCHING TIMES-ns 


DC PULSE CURRENT GAIN. 


VERSUS COLLECTOR CURRENT 


Ve ~ COLLECTOR CURRENT - AMPS 


BASE SATURATION VOLTAGE 
_ _ VERSUS PULSED 
_ COLLECTOR CURRENT 


es ae ae 
or tr 
ce ee ee ee 
7 Te 2 a | 
at AH 


0.5 1.0 2.0 5.0 
Ve ~ COLLECTOR CURRENT - AMPS 


SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 


Voc * 20V 
lee dials a 
ie 


0.5° 1.0 2.0 3.0 4.0 5.0 
Ig - COLLECTOR CURRENT « AMPS 


| FAIRCHILD TRANSISTORS 2N5425 + 2N5426 


INDUCTIVE TEST CIRCUIT 


2N5425 +29V 
Figure 1 2N5426 +16V 
e 


10k Q 


5.3) be rm 20 ms 
ol 33kQ 
nel & le 


40 pps 
= tS Q,,Q, 2N3641 = 
SWITCHING TIME TEST CIRCUIT 
—6.0V +22V 
Figure 2 


OUTPUT 
To sampling scope 
Input Impedance = 10 Meg Q 


46V 
ac Ms 


PW = 10 us 
Rise Time 20 ns 
Duty Cycle = 1% 
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SCR OPERATION ADVANTAGES AND RELIABILITY 


| Fairchild has produced Silicon Controlled Rectifiers since 1964. Because all 
_ Fairchild Thyristors are made by the PLANAR™ process, they offer the user 


! Operation Advantages 


the following advantages in operating characteristics and reliability. 


Consistently higher maximum operating junction temperatures (T; MAX = 


150°C) allow operation of Fairchild thyristors over a wider range of ambient 
temperature excursion without sacrificing blocking voltage, forward current, 


or gate triggering abilities. 


Lower blocking (leakage) currents allow lower gate trigger currents in the 
thyristor and reduce the power loss during the non-conducting or blocking 


state. 


Increased gate sensitivity allows control of higher load currents with lower 
gate trigger currents. This results in higher power gain and increased design 
flexibility for the triggering circuit. 


Reliability 

Reliability of a semiconductor depends on the susceptibility of a given 
junction to ambient influences within the encapsulation. The passivation 
techniques of the PLANAR process prohibit external influences from con- 
taminating and degrading the junction surface, thus insuring longtime 
reliability. | 

The long term stability of the PLANAR passivated junctions allows more 
exacting circuit design and reduces circuit drift with time. 


PLANAR SILICON CONTROLLED RECTIFIER SELECTION GUIDE 


Current 
Category 


0.5 
Amp 


2.0 
Amp 


D.C. 
Forward 


Package 


TO - 46 


TO- 18 


TO-95 


Current 
@ Tuax 
Amp @ °C 


0.40 @ 85° 
Case 


0.25 @ 75° 
Case 


0.26 @ 125° 
Case 


0.35 @ 100° 
Case 


0.40 @ 85° 
Case 


1.25 @ 85° 
Case 


1.25 @ 100° 
Case 
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Max. Gate Rated © 
Trigger Frwd. & Rev. FSC 
Current Blocking Type 
@ 25°C Voltage Number 
mA Volts 
0.20 50 2N4096 
100 2N4097 
200 2N4098 
0.05 15 2N892 
30 ~~ 2N894 
60 | 2N896 
100 | 2N898 
200 2N900 
0.02 30 2N948 
60 2N949 
100 | 2N950 
200 2N951 
0.20 15 2N876 
30 _2N877 
60 2N878 
100 2N879 
150 2N880 
200 2N881 
300 2N882 
0.02 15 2N884 
30 2N885 
60 2N886 
100 2N887 
150 —- 2N888 
200 2N889 
300 2N890 
0.20 50 2N4108 
100 2N4109 
| 200 2N4110 
0.10 25 2N4212 
50 2N4213 
100 2N4214 
150 2N4215 
200 | 2N4216 
250 2N4217 
300 2N4218 
2.0 30 FT1881 
60 FT1882 
100 FT1883 
150 FT1884 
200 FT1885 
0.20 15 FT1869 
30 FT1870 
60 | FT1871 
100 FT1872 
150 | FT1873 
200 FT1874 


* Planar is a patented Fairchild process. 


PLANAR SILICON CONTROLLED RECTIFIER SELECTION GUIDE 


DC Max.Gate. © —_— Rated. . 
| Forward a, Trigger © Frwd.&Rev. © _. FSC 
- Current Current Current Blocking Type 
Category Package — @Tyax 7 @ 25°C Voltage Number | 
. | Amp @ °C | mA ‘Volts 
1.30 @ 80° > 0.20 25 FT2009 
Case a? 50 | FT2010 
oe 100  -FT2011 
200 FT2012 
| 300 FT2013 
4.0 TO -5 1.60 @ 85°. 0.10 25 —--2N2322 
Amp Case | 7 | 50 2N2323 
| 100 2N2324 
150 2N2325 © 
200 2N2326 
250 2N2327 
300 2N2328 
025 | 25 2N2322A 
50 2N2323A 
100 2N2324A 
150 | 2N2325A 
200 . 2N2326A 
250 2N2327A | 
300 2N2328A | 


SUGGESTED FAIRCHILD PLANAR EQUIVALENTS 


The following are all released EIA registered thyristors which Fairchild equivalent package, blocking voltage and gate sensitivity. 


offers, or for which a close equivalent is offered. All FT numbered types are identical to EIA registered types except for slight 
Where Fairchild does not offer the registered type, an equivalent is sug- package differences (EIA TO-9 or isolated case TO-5 versus FSC TO-5 with | 
gested based on approximate forward current rating, same or closest anode connected to case). 2 
FSC FSC | 
EIA | Equiv. | EIA | EIA Equiv. | | 
Type Pkg. Type Pkg. Type Pkg. . Type Pkg. Type Pkg. : 
2N876 TO - 18 2N876 TO - 18 2N1884 TO -9 FT1884 TO -5 2N3005 TO -18 2N4108 TO - 18 | 
2N877 TO-18 = 2N877 TO - 18 2N1885 TO-9 — FT1885 TO-5 2N3006 TO - 18 2N4109 TO - 18 
2N878 TO - 18 2N878 TO - 18 2N2009 _Isol. Case FT2009 TO -5 2N3007 TO - 18 2N4109 += TO-18 
2N879 TO - 18 2N879 TO - 18 2N2010 TO-5 FT2010 TO-5 2N3008 TO -18 2N4110 TO - 18 
2N880 TO-18  2N880 TO - 18 2N2011 TO-5 FT2011 TO -5 2N3027 TO - 18 2N4108 TO - 18 
2N881 TO - 18 2N881 TO - 18 2N2012 TO -5 FT2012 TO-5 2N3028 # T0O-18— 2N4109 TO -18 
2N882 TO - 18 2N882 TO - 18 2N2013 Isol. Case FT2013 TO-5 2N3029 TO - 18 2N4109 TO - 18 
2N884 TO - 18 2N884 TO - 18 2N2322 TO - 5. 2N2322 TO -5 ~ 2N3030 TO - 18 2N885 TO - 18 
2N885 TO - 18 2N885 TO - 18 2N2322A TO-5 2N2322A 10-5 2N3031 TO - 18 2N886 TO - 18 
2N886 TO - 18 2N886 TO - 18 2N2323 TO -5 2N2323 -°~=«TO-5 2N3032 TO - 18 2N887 TO - 18 
2N887 TO - 18 2N887 TO - 18 2N2323A T0O-5 2N2323A 10-5 2N3254 TO - 46 2N884 TO - 18 
2N888 TO - 18 2N888 TO - 18 2N2324 TO -5 2N2324 ' TO-5 2N3255 TO - 46 2N885 TO - 18 
2N889 TO - 18 2N889 TO - 18 2N2324A 10-5 2N2324A T0O-5 2N3256 TO - 46 2N886 TO - 18 
2N890 TO - 18 2N890 TO - 18 2N2325 TO -5 2N2325 TO-5 2N3257 TO - 46 2N4096 TO - 46 
2N892 TO - 18 2N892 TO -18 | 2N2325A T0O-5 2N2325A 10-5 2N3258 TO - 46 2N4096 TO - 46 
2N894 TO - 18 2N894 TO - 18 2N2326 TO-5 2N2326 TO-5 2N3259 TO - 46 2N4097 TO - 46 
2N896 TO - 18 2N896 TO - 18 2N2326A T0-5 2N2326A 10-5 2N3555 TO-5 2N2323A. TO-5 
2N898 TO - 18 2N898 TO - 18 2N2327 TO-5 2N2327 TO-5 2N3556 T0-5 2N2324A T0O-5 
2N900 TO - 18 -2N900 TO - 18 2N2327A T0-5 2N2327A T0-5 2N3557 TO-5 2N2324A TO-5 
2N948 TO-18 = 2N948 TO - 18 2N2328 TO-5 2N2328 TO-5 2N3558 TO-5 | 2N2326A TO-5 
2N949 TO - 18 2N949 += * TO - 18 2N2328A 10-5 2N2328A 10-5 2N3559 TO -5 2N2323 TO-5 
2N950 TO- 18. 2N950 .~=—«'T0.- 18. 2N2344 TO -5 2N2322A 10-5 2N3560 TO -5 2N2324 TO-5 
2N951 +#T0-18 2N951 TO - 18 — 2N2345 TO-5 2N2323A TO-5 2N3561 #£=1TO-5 2N2324 TO-5 
2N1869 TO-9 . FT1869 #£TO-5 2N2346 TO -5 2N2324A 10-5 2N3562 TO -5 2N2326 TO-5 
2N1870 TO -9 FT1870 TO -5 2N2347 TO -5 2N2325A 10-5 2N4096 TO - 46 2N4096 TO - 46 
2N1870A'. TO-9 FT1870 TO -5 2N2348 TO-5 ‘2N2326A = =6T0-5 2N4097 TO - 46 2N4097 TO - 46 
2N1871 TO-9  FT1871 © TO-5 2N2679 - TO-18 2N885 TO - 18 2N4098 TO - 46 2N4098 TO - 46 
2N1871A' TO-9 — . FT1871 TO-5 — 2N2680 TO - 18 2N886 TO - 18 2N4108 TO -18 2N4108 TO- 18 


EIA 


Type 
2N1872 


2N1872A' 


2N1873 
2N1874 


2N1874A' 


2N1875' 
2N1876' 
2N1877' 
2N1878' 
2N1879' 
2N1880' 
2N1881 
2N1882 
2N1883 


Type 


2N876 
2N877 
2N878 
2N879 
2N880 
2N881 
2N882 
2N884 
2N885 
2N886 
2N887 
2N888 
2N889 
2N890 
2N892 
2N894 
2N896 
2N898 
2N900 
. 2N948 
2N949 
2N950 
2N951 


Pkg. 
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SUGGESTED FAIRCHILD PLANAR EQUIVALENTS 


FSC 
Equiv. 


Type 


FT1872 
FT1872 
FT1873 
FT1874 
FT1874 
2N2322A 
2N2323A 
2N2324A 
2N2324A 
2N2325A 
2N2326A 
FT1881 
FT1882 
FT1883 


Pkg. 


TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 


nom oogm oo Of Of gn C1 ON Oo 


EIA 


Type 


2N2681 
2N2682 
2N2683? 
2N2684? 
2N26857 
2N26867 


2N2687 
2N2688 
2N2689 
2N2690 
2N3001 
2N3002 
2N3003 
2N3004 


2N887 
2N889 
2N885 


—2N886 


2N887 
2N889 
2N4108 
2N4109 
2N4109 
2N4110 
2N885 
2N886 
2N887 
2N889 


SILICON CONTROLLED RECTIFIER NUMERICAL INDEX 


Page No. 


9-1 
9-1 
9-1 
9-1] 


FT1869 
FT1870 
FT1871 
FT1872 
FT1873 
FT1874 
FT1881 
FT1882 
FT1883 
FT1884 
FT1885 
FT2009 
FT2010 
FT2011 
FT2012 
FT2013 
FT2014 
2N2322 
2N2322A 
2N2323 


~ 2N2323A 


2N2324 
2N2324A 
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Type | Page No. 


Type 


2N2325 
2N2325A 
2N2326 
2N2326A 
2N2327 
2N2327A 
2N2328 
~ 2N2328A 
2N2329 
2N2329A 
2N4096 
2N4097 
2N4098 
2N4108 
2N4109 
2N4110 
2N4212 
2N4213 
2N4214 
2N4215 
2N4216 
2N4217 
2N4218 


EIA 
Type Pkg. 
~ 2N4109 TO - 18 
2N4110 T0O-18 
2N4144 =T0-52 
2N4145 TO - 52 
2N4146 = TO - 52 
2N4147.—s-«* TO- 52 
2N4148 = TO- 52 
2N4149 TO - 52 
2N4212 TO -5 
2N4213 TO-5 
2N4214 =s-* TO.--5 
2N4215 = 10-5 
2N4216 ~=©T0-5 
2N4217. —s-* TO-5 
2N4218 TO-5 


FSC 
Equiv. 


Type 


2N4109 
2N4110 
2N4108 
2N4108 
2N4109 
2N4109 
2N4110 
2N4110 
2N4212 
2N4213 
2N4214 
2N4215 
2N4216 
2N4217 
2N4218 


Pkg. 


TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
T0- 
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9-15 
9-15 
9-15 
9-15 
9-15 
9-15 
9-15 
9-15 
9-15 
9-15 
9-17 
9-17 
9-17 
9-21 
9-21 
9-21 
9-25 
9-25 
9-25 
9-25 
9-25 
9-25 
9-25 


18 
18 
18 
18 
18 
18 
18 
18 
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2N876 THROUGH 2N882 
PNPN SILICON CONTROLLED RECTIFIERS 


DIFFUSED SILICON PLANAR* THYRISTORS 


e FORWARD CURRENT RATING OF 0.35 AMPS DC AT T,. = 100°C 
_e BLOCKING VOLTAGE CAPABILITY TO 300 VOLTS PHYSICAL DIMENSIONS 
© MAXIMUM GATE TRIGGER CURRENT OF 200 HA AT T, = 25°C in accordance with 
¢ RELIABLE PLANAR CONSTRUCTION ; gave TS) Outline 
195 p20 Hin: 
ABSOLUTE MAXIMUM RATINGS (Note 1) 17g DIA. .209 
Maximum Temperatures 
{Storage Temperature - —65°C to +150°C 
Operating Temperature —65°C to +150°C 
tLead Temperature (Soldering, 10 second time limit) +230°C 
Maximum Currents 
RMS Forward Current To = 100°C Nevanisy 430 mA | 500 MIN. 
(180° Conduction Angle) (Note 2) T, = 25°C 300 mA 
Continuous Forward Current TT. = 100°C lec) 350 mA 
(Note 2) T, = 25°C 240 mA 
Average Forward Current To = 100°C lepavy 280 mA 
(180° Conduction Angle) (Note 2) T, = 25°C ' 192 mA 
}Peak Recurrent Forward Current To = 100°C sep, 20 Amps 
(Repetition rate of 60 pps 
or higher, < 0.01 duty cycle) 
tSurge Current Tc = 100°C leMM(surge) 20 Amps 
(Rectangular pulse of 0.2 
ms duration, peak) 
tPeak Forward Gate Current To = 100°C loem 250 mA Si erp ae 
Maximum Voltages (Te = —65°C to +100°C) Leads are gold-plated Kovar 
tPeak Reverse Gate Voltage Verm 5.0 Volts nn eet case 
{DC Forward and Reverse Blocking Ves Ven 2N876 15 Volts 
Voltage 2N877 30 Volts 
2N878 60 Volts 
2N879 © 100 Volts 
2N880 150 Volts 
2N881 200 Volts 
2N882 300 Volts 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC TEST CONDITIONS 


Vax = Rated V,,,, 
Vax = Rated Vi, 
Vax = Rated Vew 
Vax = Rated ie 


Vox = 


They Forward Blocking Current 

Tle, (125°C) Forward Blocking Current 

Tex Reverse Blocking Current 

FT lay(125°C) Reverse Blocking Current 

Reverse Gate Current (except 2N882) 
Reverse Gate Current (2N882 only) 
Gate Trigger Current Va = 9.0 V, 
Gate Trigger Voltage Via = 5.0V, 
Holding Current eas Vana = 9.0V, 
On Voltage (Note 3) I; = 200 mA 
Critical Rate Of Rise Of Anode Voltage Va = Rated V,,,, 


= = 1002, 
|j==—150 A 


ce = 1002 


TJEDEC Registered Values *Planar is a patented Fairchild process. 


_ NOTES: 
7 (1) These ratings are limiting values above which the reliability of the device may be impaired. 
(2) These ratings give a maximum junction temperature of 150°C with the maximum average power dissipation and a maximum junction to case thermal resistance of 44.5°C/Watt 
and a junction to ambient thermal resistance of 350°C/Watt. 
(3) Pulse Conditions: Length = 300 ws; Duty Cycle < 2%. 
(4) Ambient temperature derating curves are derived with no external heat sink connected. 
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MAXIMUM RATINGS — 


FORWARD CURRENT VERSUS MAXIMUM FORWARD CURRENT VERSUS MAXIMUM 


ALLOWABLE CASE TEMPERATURE a | ALLOWABLE AMBIENT TEMPERATURE 
HALF WAVE CONDUCTION* | HALF WAVE CONDUCTION* 
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*180° Conduction Angle for Sinusoidal Current Waveform: 50 to 400 Hz. 
TYPICAL ELECTRICAL CHARACTERISTICS 


INSTANTANEOUS ON VOLTAGE GATE TRIGGER CURRENT GATE TRIGGER VOLTAGE 
VERSUS FORWARD CURRENT | VERSUS CASE TEMPERATURE VERSUS CASE TEMPERATURE 
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2N884 THROUGH 2N890 
PNPN SILICON CONTROLLED RECTIFIERS 


DIFFUSED SILICON PLANAR* THYRISTORS 


e FORWARD CURRENT RATING OF 0.35 AMPS DC AT T, = 100°C 


e BLOCKING VOLTAGE CAPABILITY TO 300 VOLTS PHYSICAL DIMENSIONS 


JEDEC (TO-18) outline 


e RELIABLE PLANAR CONSTRUCTION 


¢ MAXIMUM GATE TRIGGER CURRENT OF 20 “A ATT, = 25°C in accordance with 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 
tStorage Temperature —65°C to +-150°C 
Operating Temperature —65°C to +150°C 
tLead Temperature (Soldering, 10 second time limit) +230°C 
Maximum Currents 
RMS Forward Current c = 100°C leeRMs) 430 mA 
(180° Conduction Angle) (Note 2) Ty, = 25°C 300 mA 
Continuous Forward Current TT. = 100°C lec 350 mA 
(Note 2) Ty, = 25°C 240 mA 
Average Forward Current T. = 100°C levy 280 mA 
(180° Conduction Angle) (Note 2) T, = 25°C 192 mA 
}Peak Recurrent Forward Current Tc = 100°C lean 20 Amps 


(Repetition rate 60 pps or 
higher, < 0.01 duty cycle) 
{Surge Current To = 100°C Nenarsurge) 20 Amps 
(Rectangular pulse of 0.2 
ms duration, peak) 


tPeak Forward Gate Current To =100°C logy 250 mA 036 028 
Maximum Voltages (T,. = —65°C to +100°C) laa sce hea en UN A 
+Peak Reverse Gate Voltage Veni 5.0 Volts Re tacntevinl gone ad: oes 
TDC Forward and Reverse Blocking Vem Vem 2N884 15 Volts Package weight is 0.43 grams 
Voltage 2N885 30 Volts 
2N886 60 Volts 
2N887 100 Volts 
2N888 150 Volts 
2N889 200 Volts 
2N890 300 Volts 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 
| SYMBOL CHARACTERISTIC : | TEST CONDITIONS 


Tey Forward Blocking Current : Vax = Rated Vij, Rey = 1.0 k® 
Tle (125°C) Forward Blocking Current Vax = Rated Ve, Rey = 1.0 k2 
RX Reverse Blocking Current ; Vax = Rated Vay, Rey = 1.0 k& 
Tay (125°C) Reverse Blocking Current Vax = Rated Vay, Rex = 1.0 k& 
Reverse Gate Current (except 2N890) - 0. Vox = —2.0V, 1, =0 
Reverse Gate Current (2N890 only) Vox = —5.0V, [,=0 
Gate Trigger Current ~ Van = 5.0V, R, = 1002, Res = 10 k® 
Gate Trigger Voltage Vian = 5.0V, R, = 1002, Ro, = 1002 
Holding Current : Via =9.0V, Io = —50 uA 
On Voltage (Note 3) . I. = 200 mA 
Critical Rate of Rise of Anode Voltage | Van = Rated Vay, Rey = 1.0 k2 
tJEDEC Registered Values 7 *Planar is a patented Fairchild process 
NOTES: 


(1) These ratings are limiting values above which the reliability of the device may be impaired. : 

(2) These ratings give a maximum junction temperature of 150°C with the maximum average power dissipation and a maximum junction to case thermal resistance of 44.5°C/Watt 
and a junction to ambient thermal resistance of 350°C/Watt. 

(3) Pulse Conditions: Length = 300 us; Duty Cycle < 2%. 

(4) Ambient temperature derating curves are derived with no external heat sink connected. 
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FAIRCHILD THYRISTORS 2N884 THROUGH 2N890 


MAXIMUM. RATINGS 


FORWARD CURRENT VERSUS MAXIMUM a4 FORWARD CURRENT VERSUS MAXIMUM 


ALLOWABLE CASE TEMPERATURE ; | ALLOWABLE AMBIENT TEMPERATURE 
_ HALF WAVE CONDUCTION* ee 4 HALF WAVE CONDUCTION* 
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Te - MAXIMUM ALLOWABLE CASE TEMPERATURE - °C T, - MAXIMUM ALLOWABLE AMBIENT TEMPERATURE ~ °C 


| i e CURRENT- AMPS 
I; - FORWARD CURRENT - AMPS 


. Conduction Angle for Sinusoidal Current Waveform: 50 to 400 Hz. 


TYPICAL ELECTRICAL CHARACTERISTICS 


INSTANTANEOUS ON VOLTAGE GATE TRIGGER CURRENT | GATE TRIGGER VOLTAGE 


VERSUS FORWARD CURRENT | VERSUS CASE TEMPERATURE VERSUS CASE TEMPERATURE 
3.0 : 
TLE] Dee 
es Te = °C : a reg 
TULL IW ans 
TTL OE oan 
CUI OE San 
z 1.0 aT | w a Se 
CoS TTI 3 
a 0.5 - © aS 
‘ai - 0.05 0.1 0.5 $1.0 ~ «| - 5.0 +75 =-50 ~25 0 45) 50075 100 +125 150 75 = -50 -25 0 5 «50 75 100 125 150 
Ip* INSTANTANEOUS FORWARD le AMPS . Te - CASE TEMPERATURE - 0 Tc ~ CASE TEMPERATURE ~ °C 
aoe . FORWARD AND REVERSE ALLOWABLE CRITICAL RATE OF 
~ HOLDING CURRENT BLOCKING CURRENT RISE OF ANODE VOLTAGE 
VERSUS CASE TEMPERATURE VERSUS JUNCTION TEMPERATURE | VERSUS CASE TEMPERATURE 
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2N892 + 2N894 - 2N896 - 2N898 - 2N900 
PNPN SILICON CONTROLLED RECTIFIERS 


DIFFUSED SILICON PLANAR* THYRISTORS 


e CHARACTERIZED FOR TURN-OFF CAPABILITY 
e FORWARD CURRENT RATING OF 0.3 AMPS AT T, = 75°C PHYSICAL DIMENSIONS 
e MAXIMUM GATE TRIGGER CURRENT OF 50 #A ATT, = 25°C 
e RELIABLE PLANAR CONSTRUCTION | 
ABSOLUTE MAXIMUM RATINGS (Note 1) JEDEC (10 18) outline 
Maximum Temperatures | |__.230 
TStorage Temperature —65°C to +150°C ee DIA. - ——— "209 DIA. 
Operating Temperature —65°C to +125°C 
tLead Temperature (Soldering, 10 second time limit) +230°C 030 210 
Maximum Currents MAX. 170 
RMS Forward Current Tee 75°C? Iesue 300 mA Seating *- ak 
(180° Conduction Angle) (Note 2) | T, = 25°C | 188 mA Plane 
Continuous Forward Current TT, = 75°C lec) 250 mA | 
(Note 2) T, = 25°C 145 mA 3 LEADS 500 MIN. 
Average Forward Current — Te = 75°C leravy 190 mA : 
(180° Conduction Angle) (Note 2) T, = 29°C 120 mA 
+Peak Recurrent Forward Current Toe = 75°C leew 10 Amps 


(Repetition rate of 60 pps or 
higher, < 0.01 duty cycle) 
TSurge Current Toe = 79°C lemtsurge} 20 Amps 
(Rectangular pulse of 0.2 
ms duration, peak) 


TPeak Forward Gate Current Tce = 75°C lorem 250 mA 
Maximum Voltages (T, = —65°C to +75°C) . 

TPeak Reverse Gate Voltage | Vorm 9.0 Volts 

TDC Reverse Blocking Voltage Vem 15 Volts NOTES: All dimensions in inches 

+DC Forward Blocking Voltage Vex 2N892 15 Volts Leads are gold-plated Kovar 
2N894 30 Volts sa internally Aan case 
ON896 60 Volts ackage weight is 0. 
2N898 100 Volts | 


2N900 200 Volts 
ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC ie TYP. MAX. TEST CONDITIONS 

Tex Reverse Blocking Current _ 0.004 | Vix = —15V, Rox = 1.0 k2 

Tey Forward Blocking Current 0.004 | Vax = Rated Vey, Roy = 1.0 k2 

Tley(125°C) Forward Blocking Current 2.0 | Vax = Rated Vi.,, Rey = 1.0 k2 

Tlor Reverse Gate Current 0.1 Vox = —9.0V, I1,=0 

they Gate Trigger Current | 20 i Via = 9.0V, R, = 1002, Res = 10 kX 

tVe7 Gate Trigger Voltage 0.64 Via = 9.0V, R, = 1002, Re, = 1002 

Teo Gate Turn-Off Current | I_ = 4.0 mA 

Veo Gate Turn-Off Voltage |. = 4.0 mA 

TV; On Voltage (Note 3) : ; ~ Ip = 250 mA 

Ve On Voltage (Note 3) : 07 |. = 4.0 mA 

Loe Gate Controlled Turn-Off Time (Note 4) I. =4.0mA, — 
TJEDEC Registered Values a . a *Planar is a patented Fairchild process 
NOTES: | 


(1) These ratings are limiting values above which the reliability of the device may be impaired. 

(2) These ratings give a maximum junction temperature of 125°C with the maximum average power dissipation and a maximum junction to case thermal resistance of 44.5°C/Watt 
and a junction to ambient thermal resistance of 350°C/Watt. 

(3) Pulse Conditions: Length = 300 ws; Duty Cycle < 2%. 

‘(4) Measured in test circuit shown on page 2. 

(5) Ambient temperature. derating curves are derived with no external heat sak connected. 
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"FAIRCHILD THYRISTORS 2N892 - 2N894 - 2N896 - 2N898 - 2N900__ 


MAXIMUM RATINGS 


FORWARD CURRENT VERSUS MAXIMUM | | FORWARD CURRENT VERSUS MAXIMUM 
ALLOWABLE CASE TEMPERATURE — | a ~ ALLOWABLE AMBIENT TEMPERATURE 
HALF WAVE CONDUCTION? | HALF WAVE CONDUCTION® 
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*180° Conduction Angle for Sinusoidal Current Waveform: 50 to 400 Hz. 


TYPICAL ELECTRICAL CHARACTERISTICS 


| INSTANTANEOUS ON VOLTAGE GATE TRIGGER CURRENT | GATE TRIGGER VOLTAGE. 
VERSUS FORWARD CURRENT VERSUS CASE TEMPERATURE — VERSUS CASE TEMPERATURE . 
0 100 1.0 | 


VaA =5.0V 
Ry = 1000 
Res = 10 k2 


Igq ~ GATE TRIGGER CURRENT - pA 
Vet -.GATE TRIGGER VOLTAGE - VOLTS 


Ve > INSTANTANEOUS ON VOLTAGE - VOLTS 
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. ‘75-50-25 0° 25° 50. 75° 100 125 150 
Jp - INSTANTANEOUS FORWARD CURRENT - AMPS 


"T= CASE TEMPERATURE ~ °C 


FORWARD: AND REVERSE _ 
BLOCKING CURRENT 
VERSUS. JUNCTION - TEMPERATURE 


T,~ JUNCTION TEMPERATURE =°C | -1.5V 
Time te is the maximum negative pulse duration required to turn-off all devices. 


2N948 THROUGH 2N951 
PNPN SILICON CONTROLLED RECTIFIERS 


DIFFUSED SILICON PLANAR* 


FORWARD CURRENT RATING OF 0.26 AMPS DC AT T, = 125°C 
BLOCKING VOLTAGE CAPABILITY TO 200 VOLTS 

MAXIMUM GATE TRIGGER CURRENT OF 20 A AT T, = 25°C 
RELIABLE PLANAR CONSTRUCTION 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


THYRISTORS 


PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-18) outline 


195 eens ee) Y 


Maximum Temperatures 178 DIA. - fi a 
Storage Temperature —65°C to +150°C 630 
Operating Temperature —65°C to +150°C MAX 
tLead Temperature (Soldering, 10 second time limit) +230°C Seating YY 
Maximum Currents and Power Plane 4 | 
RMS Forward Current {eH 125°C lees 314 mA 
(180° Conduction Angle) (Note 2) T, = 25°C 236 mA it POO MIN: 
Continuous Forward Current ‘T= 125°C leipey 260 mA 
(Note 2) T, = 25°C 180 mA 
Average Forward Current | iT = 75°C lerayy 200 mA ) 
(180° Conduction Angle) (Note 2) Ty, = 25°C 150 mA 
+Peak Recurrent Forward Current To =110°C ss Ieny, 660 mA 
{Surge Current To = 75°C FM(surge) 1.0 Amp 
(14 cycle sine wave, 60 Hz, peak) 
tPeak Forward Gate Current To = 125°C lorem 100 mA 
tPeak Gate Power Dissipation i= 125°C Pow 200 mW 
TAverage Gate Power Dissipation To = 125°C Poravy 20 mW 
Maximum Voltages (IT. = +25°C to +125°C) 
tPeak Reverse Gate Voltage Veay 5.0 Volts Ps, 
+DC Forward and Reverse Blocking Ve Vem 2N948 2 te Saadc ae ai cone tee case 
Voltages 2N949 0 Volts Package weight is 0.43 grams 
2N950 100 Volts 
2N951 200 Volts 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 
SYMBOL CHARACTERISTIC TEST CONDITIONS 


Vax = Rated Viv, 


Forward Blocking Current 
Forward Blocking Current 
Reverse Blocking Current Vax = Rated Vey, 
Reverse Blocking Current : | Vax = Rated Voy, 
Reverse Gate Current | Vox = —5.0V, 
Gate Trigger Current Vag = 10V, 

Gate Trigger Voltage Via =10V, 
Holding Current | : R, = 1.0k2, 

On Voltage (Note 3) : i 200 mA 

On Voltage (Note 3) I. = 10 mA 
Critical Rate of Rise of Anode Voltage Via = Rated V.,,, 


tle 
t(125°C) 


Theo 
tleo(125°C) 


Rox = 1.0 k2 


tJEDEC Registered Values *Planar is a patented Fairchild process 


NOTES: 

(1) These ratings are limiting values above which the reliability of the device may be impaired. 

(2) These ratings give a maximum junction temperature of 150°C with the maximum average power dissipation and a maximum junction to case thermal resistance of 44.5°C/Watt 
-and a junction to ambient thermal resistance of 350°C / Watt. 

(3) Pulse Conditions: Length = 300 us; Duty Cycle < 2%. 

(4) Ambient temperature derating curves are derived with no external heat sink connected. 
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, “MAXIMUM, RATINGS _ 


FORWARD CURRENT VERSUS MAXIMUM 
ALLOWABLE CASE TEMPERATURE 
HALF WAVE lode bic li 
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*180° Conduction Angle for Sinusoidal Current Waveform: 50 to 400 Hz. 


FORWARD CURRENT VERSUS MAXIMUM 
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TYPICAL ELECTRICAL CHARACTERISTICS 


INSTANTANEOUS ON VOLTAGE 
VERSUS FORWARD CURRENT 
0 


GATE TRIGGER CURRENT 


VERSUS CASE TEMPERATURE 
50 


GATE TRIGGER VOLTAGE 


VERSUS CASE TEMPERATURE — 
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(NOTE 3) 
7, 7 2°C 
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VERSUS CASE TEMPERATURE ~ 


= RATED Ven 
“1,0k0 


dV/dt - CRITICAL RATE OF RISE OF ANODE VOLTAGE - Vius 


Tc - CASE TEMPERATURE - i 


-FT1869 THROUGH FT1874 
PNPN SILICON CONTROLLED RECTIFIERS 


DIFFUSED SILICON PLANAR* THYRISTORS 


e FORWARD CURRENT RATING OF 1.25 AMPS DC AT T, = 100°C 
e BLOCKING VOLTAGE CAPABILITY TO 200 VOLTS 
e MAXIMUM GATE TRIGGER CURRENT OF 200 A AT T, = 25°C 
e IDENTICAL TO 2N1869 THROUGH 2N1874 EXCEPT ANODE CONNECTED TO CASE 
RELIABLE PLANAR CONSTRUCTION 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-5) outline 


Storage Temperature T stg —65°C to +150°C 
Operating Junction Temperature T, —65°C to +150°C 
Maximum Currents and Power 
rms Forward Current Tc = 100°C lecems) 1.57 Amps 
(180° Conduction Angle) (Note 2) Ty, = 25°C 590 mA 
Continuous Forward Current (Note 2) Tc = 100°C lec) 1.25 Amps 
T, = 29°C © . 430 mA 
Average Forward Current Tc = 100°C leva) 1.0 Amps 
(180° Conduction Angle) (Note 2) T, = 25°C 380 mA 
Surge Current Tc = 100°C lew(surge) 20 Amps 
(Rectangular Pulse, Peak, t_ = 0.2 ms) 
Peak Forward Gate Current Tc = 100°C loem 0.25 Amps 
Maximum Voltages (T, = —65°C to +150°C) 
Peak Reverse Gate Voltage Vero 9.0 Volts Ca ne OP eee Ae a a 
Peak Forward and Reverse Blocking Voltages Vem Vem FT1869 15 Volts Leads are gold plated kovar 
FT1870 30 Volts AGA Upe i eae 
FT1871 60 Volts 


FT1872 100 Volts 
FT1873 150 Volts 
FT1874 200 Volts 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otheriwse noted) - 
SYMBOL CHARACTERISTIC : TYP. MAX. ——_UNITS TEST CONDITIONS 


ley Forward Blocking Current Vax = Rated V,,, Ro, = 1.0k2 
I-x(125°C) Forward Blocking Current ; | Vax = RatedV,,, Ro, =10k2 
lex Reverse Blocking Current Vax = Rated Va, Roy = 10k 
Ix (125°C) _ Reverse Blocking Current Vax == Rated V,,, Roy, =10k2 
lot Gate Trigger Current Via = 9.0 V R, = 1002 
Ver Gate Trigger Voltage : Via = 9.0V R, = 1002 
lax Holding Current Vian =9.0V lg = —I150 uA 
lor Reverse Gate Current | Vox = 2.0V 1, =0 

Fc On Voltage (Note 4) I: =2.0A 
dv/dt Critical Rate of Rise of Anode Voltage Via = Rated Vy, Rey = 5002 


% © , * . 
NOTES: Planar is a patented Fairchild process. 


(1) These ratings are limiting values above which the reliability of the device may be impaired. 

(2) These ratings give a maximum junction temperature of 150°C with the maximum average power dissipation and a junction to case and junction to ambient thermal resistance of 
20°C/Watt and 225°C/Watt respectively. 

(3) Ambient temperature derating curves are derived with no external heat sink connected. 

(4) Pulse Conditions: length = 300 ws; duty cycle < 2%. 
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_FAIRCHILD THYRISTORS FT1869 TH ROUGH FT1874 


MAXIMUM RATINGS 


FORWARD CURRENT VERSUS MAXIMUM FORWARD CURRENT VERSUS MAXIMUM 


ALLOWABLE CASE TEMPERATURE ALLOWABLE AMBIENT TEMPERATURE 
— HALF WAVE CONDUCTION* — HALF WAVE CONDUCTION* (Note 3) 


Ip—FORWARD CURRENT =AMPS 


Ip—FORWARD CURRENT—AMPS 


25 . 50 7S 100 125 150 25 90 75 100 125 150 
To~MAXIMUM ALLOWABLE CASE TEMPERATURE —C Ty~MAXIMUM ALLOWABLE AMBIENT TEMPERATURE —°C 


*180° Conduction Angle for 
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FT1881 THROUGH FT1885 
PNPN SILICON CONTROLLED RECTIFIERS 


DIFFUSED SILICON PLANAR* THYRISTORS 


e FORWARD CURRENT RATING OF 1.25 AMPS DC AT T, = 100°C : 

e BLOCKING VOLTAGE CAPABILITY TO 200 VOLTS sabia aptee teiiy are a 

e MAXIMUM GATE TRIGGER CURRENT OF 2.0 mA AT 25°C JEDEC (TO-5) outline 

e IDENTICAL TO 2N1881 THRU 2N1885 EXCEPT ANODE CONNECTED TO CASE 

e RELIABLE PLANAR* CONSTRUCTION = 370 oy, 
ne DIN ere | 


.305 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 
125 


Storage Temperature T stg —65°C to +150°C 009 
Operating Junction Temperature T, —65°C to +150°C Beatin 
Maximum Currents and Power 
rms Forward Current To = 100°C le(eing) 1.57 Amps ‘010s. 
(180° conduction angle)(Note 2) T, == 25°C 590 mA 016 
Continuous Forward Current To = 100°C le(wc) 1.25 Amps 
T, = 25°C 430 mA 
Average Forward Current Tc = 100°C lecavy 1.0 Amps 
(180° conduction angle)( Note 2) Ty = 20°C 380 mA 
Surge Current T. = 100°C leiitcurge} 20 Amps 
(Rectangular Pulse, Peak, t, = 0.2 ms) 
Peak Forward Gate Current Tc = 100°C lor 0.25 Amps 
Maximum Voltages 
Peak Reverse Gate Voltage T. = 100°C Vigrm 5.0 Volts NOTES: All dimensions in inches 
Peak Forward and Reverse T. = 100°C Vem Vey  FT1881 30 Volts ieee bale gold plated Rava 
Blocking Voltages — | FT1882 60 Volts Package weight is i2a-prams - 


FT1883 100 Volts 
FT1884 150 Volts 
FT1885 = 200 Volts 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 
SYMBOL CHARACTERISTIC ; . ; TEST CONDITIONS 


ley Forward Blocking Current Vax = Rated Veyj, Roy = 1.0 kQ 
I-y(125°C) Forward Blocking Current Vax = Rated Vey), Rey = 1.0 kQ 
ley Reverse Blocking Current | Vax = Rated Vey, Roy = 1.0 kQ 
Ip (125°C) Reverse Blocking Current Vax = Rated Vay, Roy = 1.0 kQ 
ler Gate Trigger Current — Vay = 9.0V, RR, = 1002 
Ver Gate Trigger Voltage ‘ Vana = 9.0 V, R, = 1002 
I, Holding Current | | Roy = 0, R, = 1002 
le Reverse Gate Current : ; Vox = —5.0V, 1, = 0 
Iop(125°C) Reverse Gate Current , Vex = —5.0V, 1, = 0 
Ve On Voltage (Note 4) . ; ; I- = 1.0 Amps 

V/dt Critical Rate of Rise of Anode Voltage Vana = Rated V,,,, Ro, = 5002 


*Planar is a patented Fairchild process. 


NOTES: 


(1) These ratings are limiting values above which the reliability of the device may be impaired. 

(2) These ratings give a maximum junction temperature of 150°C with the maximum average power dissipation and a maximum junction to case thermal resistance of 20°C/Watt 
and a junction to ambient thermal resistance of 225°C /Watt. + 

(3) Ambient temperature derating curves are derived with no external heat sink connected. 

(4) Pulse Conditions: Length = 300 us; Duty Cycle < 2%. 


—-AIRCRHILMD 


SEMICONDUCTOR 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION | 


«9-14 


FORWARD CURRENT 
_ VERSUS MAXIMUM ALLOWABLE 
CASE TEMPERATURE 
pees WAVE CONDUCTION* 


- Hee EHTTEANTTTT : 


- NATAL 
TNA 


Tr(av)* 


| AAA 
eT EAN 
oe HAUL 
| ee idl NY 


0 
25 50 75 100 125 - 
To - MAXIMUM ALLOWABLE CASE TEMPERATURE-°C 


*180° Conduction Angle for 
Sinusoidal Current Waveform 
—~50 to 400 Hz. 


MAXIMUM RATINGS 


AMPS 


i 


0.5 ut 
0.41 i: 


o 
wo 


9 
no 


If - FORWARD CURRENT 


ATT 
int 
5 50 75 100 125 


Ta-~ MAXIMUM ALLOWABLE AMBIENT TEMPERATURE -°C 


o 


FORWARD CURRENT — 
VERSUS MAXIMUM ALLOWABLE 
AMBIENT TEMPERATURE 
HALF WAVE CONDUCTION* 
(Note 3) | 


Ne wal ntl 


Y 


TYPICAL ELECTRICAL CHARACTERISTICS 


INSTANTANEOUS ON VOLTAGE 
VERSUS FORWARD CURRENT 
(Note 4) 
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ALLOWABLE CRITICAL RATE OF 
RISE OF ANODE VOLTAGE 
VERSUS CASE TEMPERATURE 


Va a= RATED Vem i 
Rex =5002 


To—CASE TEMPERATURE —°C 


BLOCKING VOLTAGE CAPABILITY TO 400 VOLTS 


RELIABLE PLANAR CONSTRUCTION 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


FORWARD CURRENT RATING OF 1.3 AMPS DC AT T, = 80°C 


MAXIMUM GATE TRIGGER CURRENT OF 200 HA AT T, = 25°C 
IDENTICAL TO 2N2009 THROUGH 2N2014 EXCEPT ANODE CONNECTED TO CASE 


FT2009 tHRouchH FT2014 
_PNPN SILICON CONTROLLED RECTIFIERS 


DIFFUSED SILICON PLANAR* THYRISTORS 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-5) outline 


.370 
"335 DIA. 


atin | i. 
Plane f 


Storage Temperature T stg —65°C to +150°C 
Operating Junction Temperature J —65°C to +150°C ehenae 
Maximum Currents and Power O1eDIA. 
rms Forward Current To = 80°C Vecems) 1.57 Amps 
(180° conduction angle, note 2) Ty, = 25°C 590 mA 
Continuous Forward Current To = 80°C lec) 1.3 Amps 
T, = 25°C 430 mA 
Average Forward Current To = 80°C lErAV) 1.0 Amps 
(180° conduction angle, note 2) T, = 25°C 375 mA Ae 
Surge Current | \% 
(14 cycle sine wave, 60 Hz, peak) To = 80°C leM(surge) 15 Amps 034 LZ .045 
Peak Forward Gate Current | Ss | 
(pulse width = 8 ms) Te = 125°C lepay 1.3 Amps tien ee ee 
Peak Gate Power Dissipation Pom 0.2 Watt poate pe See Spam a 
Average Gate Power Dissipation Pe AV) 0.05 Watt Package weight is 1.23 grams 
Maximum Voltages (T, = +25°C to +80°C) | 
Peak Reverse Gate Voltage Vorm 6.0 Volts 
Peak Forward and Reverse Vem Va FT2009 25 Volts 
Blocking Voltages FT2010 90 Volts 
FT2011 100 Volts 
FT2012 200 Volts 
FT2013 300 Volts 
FT2014 400 Volts 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 
SYMBOL CHARACTERISTIC 


ley Forward Blocking Current 
lex (125°C) Forward Blocking Current 
leo Reverse Blocking Current 
Ipo (125°C) Reverse Blocking Current 
ler Gate Trigger Current 
Vet Gate Trigger Voltage 
lHo Holding Current 
lo (80°C) Holding Current 
lor Reverse Gate Current 
lop(125°C) Reverse Gate Current 

F On Voltage. (Note 4) 
dV/dt Critical Rate of Rise of Anode Voltage 


TEST CONDITIONS 


Vax = Rated Vey, Rex = 1.0 kQ 
Vax = Rated Viv, Vex = —0.5 V 
Vax = Rated Vay, Rep = © 

Vax = Rated Vay, Re, = © 
Van = 9.0V,R, = 1.0 kQ 

Vaaq = 12V,R, = 1.0 kQ 

Rox = ©, R, = 1.0 k2 

Rox = OR, = 1.0 ko 

Vex = —6.0V, 1, =0 

Vox = —6.0V, 1, = 0 

IL =1.0A 

Vaa = Rated Vey, Re, = 5002 


NOTES: *Planar : a patented Fairchild process. 


(1) These ratings are limiting values above which the reliability of the device may be impaired. 

(2) These ratings give a maximum junction temperature of 150°C with the maximum average power dissipation and a maximum junction to case thermal resistance of 35°C/Watt 
and a junction to ambient thermal resistance of 225°C/ Watt. 

(3) Ambient temperature derating curves are derived with no external heat sink connected. 

(4) Pulse Conditions: Length = 300 ws; Duty Cycle < 2%. 
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dv/dt-CRITICAL RATE OF . 
RISE OF ANODE VOLTAGE —V/uS 


GATE TRIGGER VOLTAGE 
VERSUS CASE TEMPERATURE 
0 


VgT~ GATE TRIGGER VOLTAGE—VOLTS 


“75 -50 -25 0 2 50 75 100 125 150 
Tce CASE TEMPERATURE ~°C 


ALLOWABLE CRITICAL RATE OF 
RISE OF ANODE VOLTAGE 
VERSUS CASE TEMPERATURE 


Vaa2RATED Vey 
Rgx 5002 


To CASE TEMPERATURE —°C 


2N2322_TiRousH 2N2329 


2N2322A THROUGH 2N2329A 
PNPN SILICON CONTROLLED RECTIFIERS 


DIFFUSED SILICON PLANAR* THYRISTORS 


¢ FORWARD CURRENT RATING OF 1.6 AMP DC AT T, = 85°C 

e BLOCKING VOLTAGE CAPABILITY TO 400 VOLTS 

e MAXIMUM GATE TRIGGER CURRENT OF 100 uA FOR 2N2322 SERIES AND 

25 HA FOR 2N2322A SERIES AT T, = 25°C 


PHYSICAL DIMENSIONS 


. in accordance with 
“ JEDEC (TO-5) outline 


e RELIABLE PLANAR CONSTRUCTION 


370 
"335 DIA. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


tStorage Temperature | Tstg —65°C to +150°C 
tOperating Junction Temperature T, —65°C to +125°C 
t Lead Temperature (Soldering, 10 second time limit) +230°C 
Maximum Currents and Power . 
rms Forward Current To = 85°C «lp piag 2.0 Amps 
(180° Conduction Angle) To = 28°C 490 mA 
Continuous Forward Current tT = 85°C lec) 1.6 Amps 
T, = 25°C 355 mA 
Average Forward Current TT. = 85°C letav) . 1.0 Amp 
(180° Conduction Angle) T, = 29°C 310 mA 
tSurge Current To = 85°C leMsurge) - 15 Amps 
(14 cycle, sine wave, 60 Hz, Peak) ~ 3 All dimensions in inches. 
+Peak Forward Gate Current . | To = 85°C lomy 100 mA roe satevalleesan ia ree 
tPeak Gate Power Dissipation | To = 85°C Pew 0.1 Watt Package weight is 1.23 grams. 
TAverage Gate Power Dissipation | To = 85°C Peravy 0.01 Watt 7 , 
Maximum Voltages, (T,. = —65°C TO +125°C) 
tPeak Reverse Gate Voltage Vop,, — 6.0 Volts 


2N2322 2N2323 2N2324 2N2325 2N2326 2N2327° -2N2328 2N2329 
2N2322A 2N2323A 2N2324A 2N2325A 2N2326A 2N2327A 2N2328A 2N2329A 


tPeak Forward and Reverse = Vixy, Vex 25 — $0 ~ 100 150 200 250 300 — 400 Volts 
Blocking Voltages | | 

TTransient Peak Reverse . Vesq 40 ks) 150 225 300 350 400 © 500 Volts 
Blocking Voltage (5 ms Max.) : 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


2N2322 through 2N2322A through | 
| 2N2329 2N2329A ss | ee 
SYMBOL CHARACTERISTIC TYP. MAX. TYP. MAX. UNITS TEST CONDITIONS — 


ley Forward Blocking Current Vaxz= Rated Vp, Rex =1kQ 
Tey(125°C) Forward Blocking Current 100 - Vagz= Rated Vin, Rep =1LkQ 
TIey(125°C) =———- Forward Blocking Current. | uA Vax= Rated Vp, - Rep = 2k 
lax | Reverse Blocking Current | | Vax = Rated Vp, Ro = 1kO 
TIp(125°C) Reverse Blocking Current — 100. Vax = Rated V.,, Ro, = 1kQ 
TIp(125°C) Reverse Blocking Current . | | Vax = Rated Vp,, Roy = 2k2 
le Gate Trigger Current 100 Vew= 60V R= 1002 


iF ; 
tle7(—65°C) Gate Trigger Current : 350 | Vk = 6.0V. R, = 100 2 
7, JEDEC Registered Values . Vee 4 . . -*Planaris a patented Fairchild process. 
NOTES: ; 


(1) These ratings are limiting values above which the reliability of the device may be impaired. 
(2) Ambient temperature derating curves are derived with no external heat sink connected. 
(3) Pulse Conditions: length = 300 ws; duty cycle << 2%. 
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~-2N2322 teens ; ” 2N2322A th rough 


pete fb am Fe 8 4 . .2N2329-——i(asws*=“‘i«*‘*;é‘«é NN 23829 , 
-SYMBOL =—SCCHARACTERISTICS. = ———s«WMMN. CYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 
Ver .——~—«Gaaate Trigger Voltage 0,55 0.55 Vi, = 6.0V 
TVe7(—65°C) Gate Trigger Voltage 81 1. : . Vana = 6.0V 
| Werll25° C) — Gate Trigger Voltage ~ co, ... -< Volts) V,, = Rated VFM 
lux. | Holding Current” | 609 A Reog=ikQ- 
| , Holding Current =. | : 04. ~—- mA Ro = 2kQ. | 
tHpe(—65°C) Holding Current | 39% 80" 24 . 9. 7 Rox = 1k 
— tay(—65°C) ~~ —- Holding Current | , . «0. | Ro =2k2. 
TIyy(125°C) = ~~ Holding Current | (0. Roy = 1k 
Th4y(125°C)  ——- Holding Current : Rog = 2kKQ 
TV-(85°C). On Voltage _ | : ; : I. = 3.14A 
tV,(85°C) OnVoltage | : ; F I: =1.6A 7 
- dV/dt Critical Rate of Rise of Anode Voltage. tt Van = Rated V,,, Rey = 500 2 
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-2N4096 © 2N4097 « 2N4098_ 
PNPN SILICON CONTROLLED RECTIFIERS 


DIFFUSED SILICON PLANAR DEVICES 


OPERATION TO 125°C GUARANTEED WITH NO FORWARD OR REVERSE VOLTAGE DERATING. 
LOW FORWARD “ON” VOLTAGE GUARANTEED AT 3 POINTS. PHYSICAL DIMENSIONS 


LOW FORWARD AND REVERSE LEAKAGES GUARANTEED. in accordance with 
JEDEC (F0-46) outline 


PLANAR RELIABILITY BUILT IN. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 7 
Storage Temperature — 65°C to + 125°C 
Operating Junction Temperature — 65°C to + 125°C 
Lead Temperature (Soldering, 10 sec. time limit) + 260°C Maximum 


Maximum Power Dissipation 
Average Gate Power Dissipation at 25°C Ambient Temperature (Note 2) 0.1 Watt 


Maximum Currents 
DC Forward Current at 25°C Case Temperature (Note 2) 1.0 Amp. 
DC Forward Current at 25°C Ambient Temperature 175 mA 
Surge Current at 25°C Ambient Temperature (Note 2) 4.0 Amps. 
(44 cycle sine wave =8.3 msec) NOTES: Al dimensions 


inches 
Leads are Jee shite) kov. 


Average Forward Current at 25°C Ambient Temperature 180° Conduction 130 mA Collector internally connected to case 


Package eS weient is 0.36 gram 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise specified) 


SYMBOL CHARACTERISTICS MIN TYP MAX UNITS TEST CONDITIONS 
Vex Forward Blocking Voltage 2N4096 50 Volts rx = 0.05 pA, Rex = 1.0K 
(T, = — 65°C to + 125°C)  2N4097 100 Volts 
2N4098 200 Volts 
Vero Reverse Blocking Voltage 2N4096 50 Volts tro = 0.05 vA, Rex = © 
(T, = — 65°C to + 125°C) 2N4097 100 Volts 
2N4098 200 | Volts 
lex Forward Blocking Current 8 50 nA Rex = 1.0 KQ 
(at rated Vex 
lx (125°C) Forward Blocking Current 5 20 BA Rex = 1.0 KQ 
(at rated Vex) - 
lro Reverse Blocking Current 8 50 nA Rex = © 
(at rated Vpo) 
Iro (125°C) Reverse Blocking Current 5 | 20 pA Rsk = 00 
(at rated Vro) | 
ler Gate Trigger Current . | 0.060 0.2. mA Vax = 10V, Ri = 1000 
ler (—55°C) Gate Trigger Current 0.110 2.0 mA = Vax = 10V, Rik = 1000 
Ver Gate Trigger Voltage — 0.58 0.8 Volts Vak = 10V, Rk = 1000 
Ver (—55°C) Gate Trigger Voltage 7 0.75 1.1 Volts = Vax = 10V, Ri = 10002 
Ver (125°C) Gate Trigger Voltage 0.2 0.4 Volts R. = 10KQ 
(at rated Vx) 


Additional Electrical Characteristics on page 2 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 
(2) These ratings give a maximum junction Hy datos of 125°C and junction to case ‘thermal resistance of 44.5°C/Watt (derating factor of 22.5 mW/°C); junction to ambient thermal 
resistance of 500°C/W (derating factor of 2.0 mW/°C). 
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|. i ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise specified) 


UNITS 


TEST CONDITIONS 


SYMBOL — CHARACTERISTICS | MIN TYP 

Ve On Voltage 0.95 1.15 Volts lr =175mA 

Ve On Voltage 1.05 1.2 Volts I; = 250 mA 

Ve On Voltage 1.2 1.6 Volts I. = 500mA 

luo Holding Current. 0.7 2.0 mA Rs = 0,R, = 1.0 KQ 

lor Gate Leakage Current 0.13 25 nA sodA, = 0, Vex = — 6.0V 

lor (125°C) Gate Leakage Current 0.024 | 10 pA I =0,Vex = — 6.0V | 
Ls Turn On Time 0.56 1.5 usec —s I,._ = 200 mA, ler = 10 mA 
tort Turn Off Time (see tor circuit) 6.5 15 psec lp = Ik 200mA 

dv/ dt Critical Rate of Rise 75 200 Volts/usec Rex = 1 KQ, Rk = 1002 


- GATE CATHODE LEAKAGE - nA 


tex ~ lag FORWARD AND REVERSE BLOCKING CURRENT - yAmps 
he 


(at rated Vex) 


REVERSE GATE-CATHODE 
: LEAKAGE VERSUS TEMPERATURE 


lgR 


PNET T 


TENCE 


Ty ~ AMBIENT TEMPERATURE - "> 


Igy ~ GATE TRIGGER CURRENT - AMPS 


GATE CHARACTERISTICS 


~ GATE TRIGGER CURRENT © 
VERSUS TEMPERATURE 


5 60 75 +100 +125 
Ty - AMBIENT TEMPERATURE - °C 


- GATE TRIGGER VOLTAGE - VOLTS 


Vor 


TYPICAL ELECTRICAL CHARACTERISTICS 


ON VOLTAGE VERSUS 
FORWARD CURRENT 


COT TT 
COTTA AA 
COT AT 
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eee IT 
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I; - FORWARD CURRENT - AMPS 


a) — 
ry 


V-.- FORWARD ON VOLTAGE - VOLTS 


FORWARD AND REVERSE 
BLOCKING CURRENT VERSUS 
PERCENT OF RATED VOLTAGE 


| 
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| 


LUA EE EE Yt 
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COT IT 
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0 10 2 3 4 50 6 70 8 9% 
PER-CENT OF RATED VOLTAGE 
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ae Ta 


HOLDING CURRENT - mA 


lux 7 


- FORWARD AND REVERSE BLOCKING CURRENT - uA 


| "ex + Tro 


0.1 


Ad 
o 


HOLDING CURRENT VERSUS 
GATE-CATHODE RESISTANCE 


Rox ~ GATE CATHODE RESISTANCE - OHMS 


FORWARD AND REVERSE 
BLOCKING CURRENT 
VERSUS TEMPERATURE 


- HOLDING CURRENT - mA 


- GATE RESISTANCE - OHMS 


Rex 


GATE TRIGGER VOLTAGE 
VERSUS. TEMPERATURE 


uy 
ee f 
_ 
| 


T, ~ AMBIENT TEMPERATURE ~ °C 


HOLDING CURRENT VERSUS 
REVERSE GATE CURRENT 
AND TEMPERATURE 


Ty, = AMBIENT TEMPERATURE - °C 


CRITICAL RATE OF RISE OF 
ANODE VOLTAGE FOR 
EXPONENTIAL WAVEFORM 


dv/dt - CRITICAL RATE OF RISE - VOLTS/ySEC 


FAIRCHILD TRANSISTORS 2N4096 e2N4097¢ 2N4098 


MAXIMUM RATINGS 


FORWARD CURRENT VERSUS FORWARD CURRENT VERSUS 
MAXIMUM ALLOWABLE : MAXIMUM ALLOWABLE CASE POWER DISSIPATION VERSUS 
AMBIENT TEMPERATURE “ TEMPERATURE . CASE TEMPERATURE 


a 
ERE Cee 


- FORWARD CURRENT - mA 


IF 


“15-50-25 0 2 60 #5 +100 +4125 


Te - CASE TEMPERATURE - °C 


Ty ~ MAXIMUM ALLOWABLE AMBIENT TEMPERATURE ~ °c Tc - CASE TEMPERATURE - °C 


SWITCHING CHARACTERISTICS 


TURN-OFF TIME VERSUS 


TURN-ON TIME VERSUS FORWARD AND REVERSE 
- AMBIENT TEMPERATURE - CURRENT 
: ‘males 
= Re eal / 
= LH 
2 RD An 
=” = ELL OTT 


| fia} tt 


ets eo 
at 4.075 50 100 500 1000 
Ty ~ AMBIENT TEMPERATURE - °C Ip = Ip - FORWARD AND REVERSE CURRENT - mA 


fv CIRCUIT 
dt 


MERCURY RELAY 


R NO 
V 
SY _ 9.632 
dt RC 


Vo = RATED VOLTAGE 
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t ogg CIRCUIT 


e VaAa=20V 


1002 


PULSE B DELAYED FROM PULSE A BY APPROXIMATELY 100 usec. 


ANODE CHARACTERISTIC 


oP | 
—FORWARD CONDUCTION. 


HOLDING CURRENT 
alt FORWARD 
Hh BREAKOVER 
VOLTAGE 
0 | \ ov | 


REVERSE = aa, FORWARD BLOCKING 
BLOCKING fe VOLTAGE 


‘VOLTAGE | | | 


— REVERSE 
BREAKDOWN 
VOLTAGE 
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FAIRCHILD TRANSISTORS 2N4096 e2N4097¢ 2N4098 


_ 2N4030 1000 AL 
JL ixk® ) (O) PULSE"'B” 
PULSE‘A” (O) | _ 
C) Olufd a 


-2N4108 « 2N4109 « 2N4110 
PNPN SILICON CONTROLLED RECTIFIERS 


DIFFUSED SILICON PLANAR DEVICES 


OPERATION TO 125°C GUARANTEED WITH NO FORWARD OR REVERSE VOLTAGE DERATING. 


~ @ LOW FORWARD “ON” VOLTAGE GUARANTEED AT 3 POINTS. PHYSICAL DIMENSIONS 
e LOW FORWARD AND. REVERSE LEAKAGES GUARANTEED. in accordance with — 
e PLANAR RELIABILITY BUILT IN. JEDEC (TO-18) outline 
240 DIA. 
ABSOLUTE MAXIMUM RATINGS (Note 1) : 1781} ++ 
Maximum Temperatures | or 210 
Storage Temperature — 65°C to + 125°C eae 
Operating Junction Temperature — 65°C to + 125°C Plane 
Lead Temperature (Soldering, 10 sec. time limit) + 260°C Maximum 


Maximum Power Dissipation 
Average Gate Power Dissipation at 25°C Ambient Temperature (Note 2) 0.1 Watt 


Maximum Currents 
DC Forward Current at 25°C Case Temperature (Note 2) 
DC Forward Current at 25°C Ambient Temperature 
Surge Current at 25°C Ambient Temperature (Note 2) 
(4% cycle sine wave =8.3 msec) 
Average Forward Current at 25°C Ambient Pemperature 180° Conduction 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Anode internally connected to case 
Package weight is 0.44 gram 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise specified) 


SYMBOL CHARACTERISTICS | UNITS TEST CONDITIONS 


Forward Blocking Voltage 2N4108 | Ix = 0.05 vA, Rex = 1.0 kQ 
(T, = — 65°C to + 125°C) eta | 
N4 


Reverse Blocking Voltage 2N4108 Iro = 0.05 vA, Rex = © 
(T, = — 65°C to + 125°C) ih | 
N41 


Forward Blocking Current Rex = 1.0 kQ 
(at rated Vex) 


lex (125°C) Forward Blocking Current Rex = 1.0 kQ © 
(at rated Vex) 1 : 


lro Reverse Blocking Current 
(at rated Vpo) 


Iro (125°C) Reverse Blocking Current 
| (at rated Vpo) 


ler Gate Trigger Current 

ler (—55°C) Gate Trigger Current 

Ver Gate Trigger Voltage 

Ver (— 55°C) Gate Trigger Voltage 

Ver (125°C) Gate Trigger Voltage 
(at rated V;,x) 


Additional Electrical Characteristics on page 2 


aS = <= 
KX RK 
loi dt weil 
eigen 
[on] 
<<: 
aw 
cr Sf 
Ho oit Wl 
— 
oOo © 
i 
~ Ww 


— pe 


OTES: 
(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 


(2) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 44.5°C/Watt (derating factor of 22.5 mW/° ck junction to ambient thermal 
resistance of 350°C/W (derating factor of 2.84 mW/°C). 
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tors , 


dv/ dt 


tx 


Igp ~ GATE CATHODE LEAKAGE - nA 


Ve ~ FORWARD ON VOLTAGE - VOLTS 


Ro FORWARD AND REVERSE.BLOCKING CURRENT - pA 


Fool | | | [ | | Tt | 
0 10 2 30 4 50 6 70 


~ SYMBOL _ CHARACTERISTICS 
Ve On Voltage 

Ve On Voltage 

Ve On Voltage 

luo Holding Current 


Gate Leakage Current 


GR 
ler (125°C) © Gate Leakage Current 


Turn On Time 


Turn Off Time (see tors circuit) 


Critical Rate of Rise 
(at rated Vex) 


REVERSE GATE-CATHODE 
P LEAKAGE VERSUS TEMPERATURE 


Ty ~ AMBIENT TEMPERATURE - °C 


TYPICAL 


ON VOLTAGE VERSUS 
FORWARD CURRENT 


ELOLLTLT 
“OETA 

POEL 
7 CE 
ott OAT 


Ip FORWARD CURRENT - AMPS 


FORWARD. AND REVERSE — 
BLOCKING CURRENT VERSUS 
PERCENT OF RATED VOLTAGE 
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rae er 
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a eae ee ee eee 
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>, IG RS EE A SM SR GS SO 
an) aes ee a es) a ee ee 
eae. 


8 
8 
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PER-CENT OF RATED VOLTAGE 


Ig7 ~ GATE TRIGGER CURRENT - pA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise specified) 


MIN. TYP MAX 
0.95 1.15 
1.05 1.2 
1.2 1.6 
0.7 2.0 
0.13 25 
0.024 10 
0.56 1.5 
| 665 15 
75 200 


GATE CHARACTERISTICS 


GATE TRIGGER CURRENT 
- VERSUS TEMPERATURE 


°5 “50-25 


0 2 40 #5 +100 +125 
Ty ~ AMBIENT TEMPERATURE - °C 


~ HOLDING CURRENT VERSUS 
GATE-CATHODE RESISTANCE | 


- HOLDING CURRENT - mA 


a 


Nx 


. 


el 
100 2 1.0k2 —— -10kQ 100K 
Rex ~ GATE CATHODE RESISTANCE - OHMS 


FORWARD AND REVERSE 
BLOCKING CURRENT 
VERSUS TEMPERATURE 


S20. 
* is Redes Sas 
a ae EE a 
oe ee eee: ae et 
3 1.9 Seen ese Pee 
2 ee a ee 
2 eT TSN SE 
= eee, 7 aes Bee) 
4 0.1 eA eae ees 
= ae ee eee 
ie ETE, LEAT LEED, CEE LETTS 
= ReneS iret Giperaee RCS 
2 o.01} ene a eee, 
a 
2 ee aaa 
' ee eae hee 
a ae eee See 
- 50 15 100 


Tex Tro» 


’ Tyg ~ AMBIENT TEMPERATURE - °C 
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UNITS TEST CONDITIONS — 


Volts lI: =1/75mA 
Volts I; = 250 mA 
Volts tt = 500mA 

mA Rs = 00,R. = 1.0 KO 

nA dt, 6 = 0, Vex = — 6.0V 

uA . iF = 0, Vex = — 6.0V 
ps |. =~ 200mA, ler = 10mA 
BS . lr = Ir 200 mA 


Volts/ us . Rex = 1 KQ, Ri. = 1002 


GATE TRIGGER VOLTAGE 
VERSUS TEMPERATURE 


Vax = 10V 
~ Rt" 100.Q 
4 . F 


CY, 
| Tee. aeK 
ep 
tui, Re 
—~ a 


~ 


Vor ~ GATE TRIGGER VOLTAGE - VOLTS 
o 
ao 


“715 -50 -25 0 +2 0 +5 +00 +25 
T, ~ AMBIENT TEMPERATURE - °C 


ELECTRICAL CHARACTERISTICS 


HOLDING CURRENT VERSUS 
REVERSE GATE CURRENT 
AND TEMPERATURE 


- HOLDING CURRENT - mA 


0 
“75-50 -2 005 HDs s«++100 #125 
Ty, = AMBIENT TEMPERATURE - °C 


CRITICAL RATE OF RISE OF 
ANODE VOLTAGE FOR 
EXPONENTIAL WAVEFORM 


- GATE RESISTANCE - OHMS 


- FORWARD CURRENT - mA 


FORWARD CURRENT VERSUS 
MAXIMUM ALLOWABLE 
AMBIENT TEMPERATURE 


~ FORWARD CURRENT - AMPS. 


0 2 +60 +75 +100 
- MAXIMUM ALLOWABLE AMBIENT TEMPERATURE - °C 


MAXIMUM RATINGS 


FORWARD CURRENT VERSUS 
MAXIMUM ALLOWABLE CASE 
TEMPERATURE 


25 8660475 


Te - CASE TEMPERATURE - °C 


+100 +125 


POWER DISSIPATION VERSUS 
CASE TEMPERATURE 


Tg - CASE TEMPERATURE - °C 


SWITCHING CHARACTERISTICS 


TURN-ON TIME VERSUS 
AMBIENT TEMPERATURE 
Le ee ae ee ee 
Sears 


3 


£8 8 


ERG EP Rae 
ALA TT 
IS ee i 


- TURN-ON TIME - nsec 


+100 


5 4000 (45 
Ty - AMBIENT TEMPERATURE ~- °C 


R 


- TURN-OFF TIME - us 


+125 


dv ciRcUIT 
dt. 


MERCURY RELAY 
NO 
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TURN-OFF TIME VERSUS 
FORWARD AND REVERSE 
CURRENT 


Ie = Ip - FORWARD AND REVERSE CURRENT - mA 


V 
ee ee ee 
dt RC 
Vo = RATED VOLTAGE 


t ogg CIRCUIT. 


e 1002 
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PULSE B DELAYED FROM PULSE A BY APPROXIMATELY 100 us 


- ANODE CHARACTERISTIC. 


i, | 
| FORWARD CONDUCTION 


HOLDING CURRENT = 
FORWARD — 


ro re BREAKOVER 
eae ome VOLTAGE 
Oe , : 
re) 3 V 
REVERSE FORWARD BLOCKING 
BLOCKING | VOLTAGE 
VOLTAGE a 
REVERSE 
BREAKDOWN 


VOLTAGE 
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~ @ FORWARD CURRENT RATING OF 1.25 AMPS D.C. AT T, = 85°C 


BLOCKING VOLTAGE CAPABILITY THROUGH 300 VOLTS 
MAXIMUM GATE TRIGGER CURRENT OF 100 HA AT T, = 25°C 


RELIABLE PLANAR*CONSTRUCTION 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 
tStorage Temperature 
TOperating Junction Temperature 
Maximum Currents 
rms Forward Current 
(180° Conduction Angle) (Note 2) 
Continuous Forward Current 


Average Forward Current 
(180° Conduction Angle)( Note 2) 


tSurge Current 
(14 cycle sine wave, 60 Hz peak) 
tPeak Forward Gate Current 
(180° Conduction Angle) 
Maximum Gate Power (T, = 85°C) 
tPeak Gate Power Dissipation 
tAverage Gate Power Dissipation 
Maximum Voltages (T. = —65°C to 125°C) 
tPeak Reverse Gate Voltage _ 
tPeak Forward and Reverse Blocking Voltages 


To = 85°C 
T, = 25°C 
To = 89°C 
Ty 25°C 
TT. = 85°C 
TT. = 105°C 
T, = 25°C 
To = 85°C 
To = 25° 


—2N4212 THROUGH 2N4218 


DIFFUSED SILICON PLANAR® THYRISTORS 


J 


letrms) 
lee) 


lerAvi 


lem(surge) 
loem 
Pom 
PeMIAV) 


Vorm 
Vem? Vem 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC 


ley Forward Blocking Current 
T_ey(125°C) Forward Blocking Current 
Reverse Blocking Current 
Reverse Blocking Current 
Gate Trigger Current 
Gate Trigger Current 
Gate Trigger Voltage 
Gate Trigger Voltage 
- Gate Trigger Voltage 
Holding Current 
Holding Current 
Reverse Gate Current 
On Voltage (Note 4) 


lax | 
tlp(125°C) 
GT 


+Ve-(—65°C) 
+Ve,(125°C) 


thay 65°C) 


Critical Rate of Rise of Anode Voltage 


+JEDEC Registered Values. 


NOTES: 
(1) These ratings are limiting values above which the reliability of the device may be impaired. 
(2) These ratings give a maximum junction temperature of 125°C with the maximum average power dissipation and a maximum junction to case thermal resistance of 18°C/Watt and a 


junction to ambient thermal resistance of 225°C/Watt. 


(3) Ambient temperature derating curves are derived with no external heat sink connected. 
(4) Pulse Conditions: length = lms max; duty cycle << 1%. 


—65°C to +150°C 
—65°C to +125°C 


2N4212 
2N4213 
2N4214 
2N4215 
2N4216 
2N4217 
2N4218 


1.6 Amps 
490 mA 
1.25 Amps 
355 mA 
1.0 Amp 
0.5 Amp 
310 mA 
15 Amps 


0.1 Amp 


0.1 Watt 


0.01 Watt 


6.0 Volts 
25 Volts 
50 Volts 

100 Volts 

150 Volts 

200 Volts 
250 Volts 
300 Volts 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-5) outline 


.370 
— "335 DIA. 


atin 4 
Plane f 


1.5 MIN. 


3 LEADS 
019 | 
‘016 DIA. | | | 


All dimensions in inches. 

Leads are gold-plated Kovar. 

Anode internally connected to case. 
Package weight is 1.23 grams 


TEST CONDITIONS 


Vax = Rated V,,, Rox = 1.0 k2 
Vax = Rated V,,, Rox = 1.0 k2 
Vax = Rated Vey, Rox = 1.0 k2 
Vax = Rated Vay, Rox = 1.0 k2 
Via= R, = 100 2 
Vig =7.0V : R, = 100 2 
Via = 7.0V, Roy = 1.0 k2, R, = 100 2 
Via = TOV, Rex = 1.0 k®, R, = 1002 
Via = Rated Ver, Rox = 1.0 KO, R, = 1002 
Vix = TOV. Rox = 1.0 ka 
Via = 7.0V Rex = 1.0 k& 
Vox = —6.0V = 


*Planar is a patented Fairchild process. 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


Ve -INSTANTANEOUS ON VOLTAGE-VOLTS 


MAXIMUM RATINGS 


FORWARD CURRENT VERSUS MAXIMUM 
ALLOWABLE CASE TEMPERATURE | 
HALF WAVE CONDUCTION* 


2.0 
EET 


SENTENCE | 


GEHIAATAIGASUIIE 
ETE EET NAT 
HUTT TT TTA 
TTT TN 
oLLIT TTT TTT TTT TN 


25 50 75 100 125 
Tc — MAXIMUM ALLOWABLE CASE TEMPERATURE -°C 


0.8 


I¢-FORWARD CURRENT -AMPS 


*180° Conduction Angle for 
Sinusoidal Current Waveform; 
50 to 400 Hz. 


INSTANTANEOUS ON VOLTAGE — 
VERSUS FORWARD CURRENT — 


bod 
to) 


PE | TTT tyes 


. > 
Oo 


Ht 
= fof ey 
as) a i aera 

ee le Medal ie 
Pt ET tt 
See ais 
eee oT 


0 
~ 0.01 0.05 0.1 0.5 1.0 5.0 10 
Ip -INSTANTANEQUS FORWARD CURRENT-AMPS 


= 
°. 


~ 
° 


~_ 
°o 


Ig7-GATE TRIGGER CURRENT-pA - 


-75 -50 -25 0 25 50 75 
To-CASE TEMPERATURE -°C 


HOLDING CURRENT VERSUS 
CASE TEMPERATURE 


Iey, Ipx»- FWD. AND REV. BLOCKING CURRENT-pA 


) , a 
-75 -50 -25 0 25 50 75 100 125 
_ Te-CASE TEMPERATURE-°C 


_ Ty- JUNCTION TEMPERATURE -°C 
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| GATE TRIGGER CURRENT 
(Note 4) VERSUS CASE TEMPERATURE 


FORWARD AND REVERSE 
BLOCKING CURRENT VERSUS 
_ JUNCTION TEMPERATURE 


FORWARD CURRENT VERSUS MAXIMUM 
ALLOWABLE AMBIENT TEMPERATURE 


HALF WAVE CONDUCTION* (Note 3) | 
0.5 ys 


© 0.4 
= 
.- 
t 
= 
0.3 q 
e Ul 
2 
2 N 
= 02 
: SNA 
¢ i N 
] 

0 : HH 

25 50 75 100 iN 


Ta-MAXIMUM ALLOWABLE AMBIENT TEMPERATURE -°C 


TYPICAL ELECTRICAL CHARACTERISTICS 


GATE TRIGGER VOLTAGE 
VERSUS CASE nian 


Vet ~GATE TRIGGER VOLTAGE-VOLTS 
/- 


/-Te-CASE’ TEMPERATURE -°C 


ALLOWABLE CRITICAL RATE OF 
RISE OF ANODE VOLTAGE VERSUS 
CASE TEMPERATURE 


— 


dv/qy— CRITICAL RATE OF 
RISE OF ANODE VOLTAGE -V/ys 


Tc-CASE TEM PERATURE -°C 


MICROWAVE OPERATION ADVANTAGES AND RELIABILITY 


Fairchild microwave transistors are NPN planar epitaxial transistors designed 
for both amplifier and oscillator applications covering the range .5GHz to 
5.0GHz. The high fax of these devices assures best possible performance 
and highest maximum available gain at L, S, and C band frequencies. 


Fairchild step recovery diodes allow for extension of the oscillator capability 
into the X band range. 

The planar process assures volume reproducibility with minimum lot to lot 
variation allowing for high volume production of microwave circuits and 


components. 
MICROWAVE DEVICE SELECTION GUIDE 
Typical Oscillator 
Fux Typical M.A.G. P./Frequency 
Device Package GHz 1 GHz 2 GHz 3 GHz (GHz) 
MT1038 TO - 46 2.8 9 3 IW@1 
(CC) 
MT1038A TO - 46 2.8 9 3 iW@1 
MT1039 TO - 46 2.8 9 3 8W@1 
CE 
MT1050 Coax 3.6 11 5 2oW @1 
MT1060 TO - 46 4.0 12 6 80mMW @ 2 
MT1060A TO - 46— 4.0 13 6 100mW @ 2 
MT1061 TO - 72 4.5 6 See Data 
MT1061A TO - 72 0 14 6 Sheet for 
MT1062 TO - 50 4.5 13 6.5 3.5 Amplifier 
CD | Go. & NAF. 
MT1063 Channel SEE DATA SHEET 
MT3833 TO - 50 13 6.5 3.5 100mW @ 2 
MT3834 TO - 50 12 6 75mW @ 2 
CE 
MT1070 Coax 6 9 5 20mMW @ 2.5 
CE 
MT1115 Coax 6 9.5 6 45mW @ 3 
| CE 20mW @ 4 
MT1116 Coax 6 12 9 90mW @ 3 
OSCILLATOR PERFORMANCE 
Fieuieaey Output Power 
(GHz) 5W 2W 1W OW 250mW 100mW 50mW 25mW 
0 X MT1038A MT1039 MT1039 MT1060A MT1060 MT1060 MT1060 
1.0 X X MT1038/A MT1039 MT1060/A MT1060 MT1060 MT1060 
1.5 X X MT1038A MT1039 MT1060 MT1060 MT1060 
2.0 X X MT1050 M1T3833 M1T3834 MT3834 
2.5 X X MT1050 MT1070 MT1070 
3.0 X MT1116 MT1115 MT1070 
3.5 X MT1116 MT1115 
40 X MT1116 
5.0 X being developed X 


10-i 


Frequency 


(GHz) 


a) 


1.0 


2.0 


3.0 


4.0 


9.0 


*M.A.G. at fo = 20 logio tna 


18 


MT1060 
MT1061 


_ fo 


Type 


FGC1001 
MT1038 
MT1038A 
MT1039 
MT1050 
MT1060 


5 
MT1038 
MT1039 


AMPLIFIER CHARACTERISTICS | 


12 


MT1060 
MT1061 


| Maximum Available Gain (db)* 


9 


 _MT1038/A 


MT1070 


MT1116 


6.5 


MT1060 
MT1062 
MT1050 


MT1070 


MT1116 


3. 


MT1038 


MT1050 
MT1062 


MT1115 
MT1116 


MICROWAVE TRANSISTOR NUMERICAL INDEX 


Page No. 


10-1 
10-5 
10-5 
10-5 
10-5 
10-9 


Type Page No. 


MT1060A 


MT1061 


MT1061A 


MT1062 
MT1063 
MT1070 
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Type 


MT1115 
MT1116 
MT3833 
MT3834 


Page No. 


10-15 
10-15 
10-17 
10-17 


a FGC100 
_ STEP RECOVERY DIODE 


FOR MICROWAVE HARMONIC GENERATION 


GENERAL DESCRIPTION — The Fairchild FGC1001 Step Recovery Diode is a silicon epitaxial passivated mesa 
device designed to enhance minority carrier storage in the forward direction and to force picosecond cessation 
of the reverse conduction current. This very fast transition time makes this Step Recovery Diode: useful for PHYSICAL DIMENSIONS 
harmonic generation, time delay and pulse sharpening. 


CATHODE 
COPPER 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Thermal Resistance (Junction to Case) ; | 75°C/W 
Operation Temperature Range —65°C to +175°C 
Storage Temperature Range —65°C to +175°C 


RF Input Power (T, = 25°C) 400 mW 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
SYMBOL CHARACTERISTICS | : : MAX. TEST CONDITIONS 


Transition Time Ip = 10mA Ve =10V 
Lifetime | , I; = 10mA Ip = 6.0 mA 
Capacitance : : Vp = OV f = 1.0 MHz 
Breakdown Voltage : Ip = 10 HA 

Leakage Current Vp = 10V 

Forward Current | V-=1.0V 


NOTES: 
(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 


: SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 ~ A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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OUTPUT POWER AT 4.4 GHz - mW 


OUTPUT POWER AT 2.2 GHz - mW 


al Y 


. 10 


_ FAIRCHILD DIODE FGC1001 


‘A SUMMARY OF TYPICAL MULTIPLIER EFFICIENCIES 


DOUBLER 55% 


QUADRUPLER 57% 


DOUBLER 66% 


DOUBLER 76% | 


FREQUENCY, GHz 


TYPICAL PERFORMANCE CURVES 


111044GHz ~~ 
_QUADRUPLER MULTIPLIER 


— maeuil 
| | lA 
alll 
| 

10 100 1000 
INPUT POWER AT 1.1 GHz - mW 


1.1 TO 2.2 GHz 
DOUBLER MULTIPLIER 


‘A 


Y 


PS 


10) : 100 1000 


INPUT POWER ATL.UGHz- mW 


OUTPUT POWER AT 4.2 GHz - mW 


OUTPUT POWER AT 8.8 GHz - mW 
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1000 


INPUT POWER AT 2.1 GHz - mW 


4.4 TO 8.8 GHz 
DOUBLER MULTIPLIER 
rae TH (Onl sons 
=e TT] errtciency 4a 

(oan Bed 

zai 
SSS 
a 77 A 
— et 
72 
| AALU EL 


100 
INPUT POWER AT 4.4 GHz - mW 


FAIRCHILD DIODE FGC1001 | 


HARMONIC GENERATION TEST EQUIPMENT SET-UP 


INCIDENT 
FREQUENCY - SOWER 
VARIABLE METER 
ATTENUATOR METER ATTENUATOR 


FERRITE . 
ISOLATOR ail SUT pur 
SIGNAL @ SECTIONAL: MULTIPLIER DIRECTIONAL SAWER 
GENERATOR eS \ ECublER TEST CIRCUIT COUPLER aErER 


| 
POWER L. ——— 
acre ANALYZER | 


SCHEMATIC DIAGRAM OF QUADRUPLER TEST CIRCUIT 


TRIPLE-STUB TUNER TRIPLE-STUB TUNER 
fo INPUT DC BLOCK 4 fo OUTPUT 
DIODE 


BIAS RESISTOR J 
Stub 1: Open circuited stub )\/4 long at fo 

Stub 2: Open circuited stub )/4 long at 2 fo 

| = Stub 3: Open circuited stub }/4 long at 3 fo 

: Stub 4: Open circuited stub 1/4 long at 4 fo 


The quadrupler test circuit may be described in the following manner. The stubs 1, 2, 3 and 4 should be set so that they are approximately one quarter 
wavelength long at the fundamental, second, third and fourth harmonics respectively. These shunt stubs will then act as simple filter circuits at the quarter 
wavelength frequencies. Stub 1 will prevent the input frequency from entering the output circuit, while stub 4 will prevent the output frequency from entering 
the input circuit. Stubs 2 and 3 will prevent the second and third harmonics from entering either the input or output circuits and will allow substantial currents 
to flow through the diode at these frequencies. This latter characteristic approximately fulfills the condition for idler circuits. The physical location of the 
stubs should be as close to the diode as possible. 


The input triple stub tuner is used to match the diode at the fundamental frequency to the input circuit while the output triple stub tuner is used to match 
the diode at the fourth harmonic to the output circuit. The bias resistor will affect the impedance and operating point of the diode. Iterative adjustment of 
the bias resistor and input and output tuners is necessary for optimum conversion efficiency. 


SCHEMATIC DIAGRAM OF DOUBLER TEST CIRCUIT 


TRIPLE-STUB TUNER . TRIPLE- STUB TUNER 


fo INPUT 2 fo OUTPUT 


DC BLOCK 


Stub 1: Open circuited stub A/4 long at fo 


Stub 2: Open circuited stub A/4 long at 2 fo 
BIAS RESISTOR 


The doubler test circuit is similar to the quadrupler test circuit. Since there are no intermediate harmonic frequencies, the doubler test circuit and tuning 
procedure is much simpler than the quadrupler test circuit. In all other respects to doubler it operates in a similar manner to the quadrupler. 
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RATIO OF CAPACITY AT REVERSE 
VOLTAGE TO ZERO VOLTAGE 
VERSUS REVERSE VOLTAGE 


aneane 
Cao 


4.0 8.0 12 16 


20 


Cyp/Cg - RATIO OF CAPACITY 


REVERSE VOLTAGE - VOLTS 


PULSE 
R GENERATOR 
50Q 
0 
INPUT PULSE 
PW.>100ns 


Figure 1 shows the test circuit and waveform diagrams for measuring the transition time. The forward current is adjusted to 10 mA. The reverse voltage is | 
adjusted to 10 V using a pulse generator having a rise time of less than 1.0 ns. The transition time, t,, is measured between the 20% and 80% points on the 


falling edge of the forward current waveform. 


VARIABLE 
ATTENUATOR 


PULSE 
GENERATOR 
50Q 


2 oo 
VR 
‘INPUT PULSE 


P.W.2 100ns 


Figure 2 shows the test circuit and waveform diagrams for measuring the effective minority carrier lifetime. The forward current is adjusted to 10 mA. The 
reverse current is adjusted to 6.0 mA using a pulse generator having a rise time of less than 1.0 ns. The lifetime is measured between the 50% points on the 


- reverse current pulse. 


1.0kQ 


POWER 
' SUPPLY 


- 20dB . 
ATTENUATOR © 


FORWARD CURRENT - mA 


oo L |_| 


100 


0.1 


FORWARD CURRENT VERSUS © 


0.2 


POWER 


SUPPLY 


SAMPLING 
SCOPE 
502 
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~EN 
Te 


FORWARD VOLTAGE — 


- 


TYPICAL 


cal 
== Eh Eee eee ee 
7A 
Hit aie 
0.4 1.0 1.2 
FORWARD VOLTAGE - VOLTS 


OUTPUT WAVEFORM 


Ip=10mA 


Ip=17 Ip 4 


OUTPUT WAVEFORM 


MT1038 * MT1038A + MT1039 « MT1050 
NPN MICROWAVE AMPLIFIER, OSCILLATOR TYPES 


SILICON PLANAR* EPITAXIAL TRANSISTORS 


GENERAL DESCRIPTION: These transistors are NPN silicon planar epitaxial transistors, designed primarily for large signal microwave applications. The high gain 
bandwidth products plus low r,,’C, time constants make the MT1038, MT1038A, and MT1039 usable to 1500 MHz; and the MT1050 usable to 2.5 GHz. 

The MT1038A is offered in a TO-46 header with an internal heatsink that allows HIGHER POWER DISSIPATION at.ELEVATED case temperatures. The MT1050 is 
offered in a coaxial package that enhances UHF and L-band amplifier stability, and increases oscillator efficiency to 2.5 GHz. 


¢ HIGH GAIN - - BANDWIDTH PRODUCT 

e LOW 1,'C. 

e HIGH f,,,. 

¢ LOW -- PARASITIC, COAXIAL PACKAGE (MT1050) 
¢ GUARANTEED OSCILLATOR POWER TO 2 GHz 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures (MT1038, MT1038A, MT1039, MT1050) 


Storage Temperature —65°C to +200°C 
Operating Junction Temperature 175°C 
Maximum Power Dissipation MT1038 MT1038A MT1039 MT1050 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 1.5W 1.5W 
at 25°C Case Temperature (Notes 2 and 4) 2.0W 
at 75°C Case Temperature (Notes 2 and 5) 2.0W 


at 25°C Ambient Temperature (Notes 2 and3) 0.3W 0.3W 0.3W 0.3W 
Maximum Voltages and Current 


Veso Collector to Base Voltage 30 Volts 
Vos Collector to Emitter Voltage 30 Volts 
Vor Collector to Emitter Voltage (Note 6) 15 Volts 
Veso Emitter to Base Voltage 4.0 Volts 
lo Continuous Collector Current 250 mA 


PHYSICAL DIMENSIONS 
similar to 
JEDEC (TO-46) outline 


PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-46) outline | 


.230 
209 DIA. 


.085 
.065 


PHYSICAL DIMENSIONS 


0.120 DIA. 


.230 
Hae 209 DIA. 


178 DIA. 


0.080 DIA. 
EMITTER 
ALUMINA 


— Seating : 


Plane 


ALUMINA MAX. 500 MIN. 


3 LEADS 


.900 MIN. 


COLLECTOR 


.100 
BASE 
COLLECTOR 


BASE 
COLLECTOR 


0.062 DIA. 


0.080 DIA. 


NS 
046 VY 048 


.036 .028 


NOTES: 


All dimensions in inches 
Leads are gold-plated KOVAR 
Collector internally connected to case 


MT1038A 


NOTES: 


All dimensions in inches 

Emitter and base connections are gold-plated 
KOVAR 

Collector is internally connected to copper stud 


MT1050 


NOTES: All dimensions in inches 
Leads are gold-plated KOVAR 
Collector internally connected to case 
Package weight is 0.36 gram 


MT1038 * MT1039 
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-. MT1038 MT1038A _ MT1039  MT1050 
CHARACTERISTICS | MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 


Gain Bandwidth Product (f = 100 MHz) 
Base-Collector Time Constant (79.8 MHz) 


Maximum Frequency of Oscillation (Note 9) 
Maximum Available Gain (f = 1 GHz) 
Maximum Available Gain (f = 2 GHz) 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


MT1038 MT1038A - MT-1039 MT1050 | | 
SYMBOL CHARACTERISTICS | MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. . UNITS — TEST CONDITIONS 


hee DC Pulse Current Gain (Note 7) 20 | . | Ic =10mA VQ-=5.0V 
Voesat) Collector Saturation Voltage (pulsed, Note 7) 5 ; Io =250mA_ 1, = 25 mA 
Vee(sat) Base Saturation Voltage (pulsed, Note 7) 89 0. ; : : | Ic =100mA 1,=50mA 
hye High Frequency Current Gain (f = 100 MHz) 9.5 | | c= SOMA Veep = 10V 
Co. Collector Base Capacitance | — pF Vog=10V I, =0 

Corb Emitter Base Capacitance | ; 7 pF =Vegp=+05V 1,=0 
loso —-—=s«CCoollector Cutoff Current = - sO MA Vop=10V 1-=0 

logo Collector Cutoff Current , eo HA Vg = 10V .=0 

(125°C) | : 4 T, = +150°C — 
BVcgq ~—Ss« Collector to Base Breakdown Voltage | 30 Volts 1, =100yvA I1,=0 


Veeoysust) Collector to Emitter Sustaining Voltage Volts I.=10mA 1,=0 
(Notes 6 and 7) | pulsed | 


BV E36 Emitter to Base Breakdown Voltage 4! O 4, . Volts I-=100wA Io= 0 
Oscillator Power Out (f = 1.0 GHz) : | Watts 1, =167mA Vo, = 15V 
Oscillator Power Out (f = 1.0 GHz) Watts I, =150mA V,, = 15V 
Oscillator Power Out (f = 2.0 GHz) (Note 8) | | 2 - 0. Watts IL =133mA Vo, = 15V 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 

(3) These ratings give a maximum junction temperature of 175°C and junction to case thermal resistance of 100°C/Watt (derating factor of 10mW/° 0): junction to ambient thermal 

resistance of 500°C/Watt (derating factor of 2.0 mW/°C). 

These ratings give a maximum junction temperature of 175°C and junction to case thermal resistance of 75°C/Watt Aderating factor of 13.3 mW/°C); junction to ambient thermal 

resistance of 500°C/Watt (derating factor of 2.0 mW/°C). 

(5) These ratings give a maximum junction temperature of 175°C and junction to case thermal resistance of 50°C/Watt (derating factor of 20 mW/°C); junction to ambient thermal 
resistance of 500°C/Watt (derating factor of 2.0 mW/°C). . 

(6) Rating refers to a high-current point where collector to emitter voltage is lowest. | 

(7) Pulse Conditions: length = 300 us; duty cycle = 1%. | a 

(8) I, is adjusted between 75 mA and 133 mA for optimum power output. : 

: F 
8 1 r/C. 


(4 


— 


(9) Calculated from: ne 
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o 
oO 


TRANSCONDUCTANCE, 69] mmhos 
' + 


10 = =—.2.0 


Np 
fe 2) 


_ _— 
nm n 


MAXIMUM AVAILABLE GAIN, M.A.G. (dB) 


> 
ro) 


0.1 0.2 


AMPLIFIER CHARACTERISTICS 
PARAMETERS VERSUS COLLECTOR CURRENT — 500 MHz COMMON EMITTER 


Y, ic. INPUT ADMITTANCE, 
OUTPUT SHORT CIRCUIT 


120 — 
V Ng Gy}, Vee = 5 AND 10 VOLTS 


ie ~ COLLECTOR CURRENT-mA 


Y.,e, FORWARD TRANSFER 
ADMITTANCE, OUTPUT 
SHORT CIRCUIT 


5.0 10 uF 
I¢ - COLLECTOR CURRENT-mA 


MAXIMUM AVAILABLE GAIN 


VERSUS FREQUENCY 


eRe 
NG ee 
P| NN ert | EL 
Sa 
ENN 
[| urease A 
eee 


05 110 2.0 5. 


VoE* 


t= FREQUENCY — GHz 


1OV 


Io = 50mA 


Oo 10 


TRANS~SUSCEPTANCE, Bo, mmhos 
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Y,.¢ OUTPUT ADMITTANCE, 
INPUT SHORT CIRCUIT 
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rm 
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oO 
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CONDUCTANCE, Goo mmhos 
Os 
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Io - COLLECTOR CURRENT-AMPS 


Y,.¢7 REVERSE TRANSFER 
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1 GHz OSCILLATOR CAPABILITY | _ - 
PRODUCT | | | TYP. PS CONVERSION EFFICIENCY 


_ MT1038 
MT1038A 
MT1039 


1 GHz TEST OSCILLATOR 


a . : | - Le is 10 turns of N 26AWG on 
Le Pow i Ye mandi oe wound 

| | ; Cp is Base bypass parallel plate . 

| . BYPASS CAPACITOR ‘BYPASS CAPACITOR . . - capacitor using 1 mil mylar tape. 


EMITTER CONNECTION ‘BASE CONNECTION | Ce is variable capacitor 8-10 pF, 


Ae -—— AlZ ; | | _ Johanson #2950. 
CLLLLLLL LLL LANL, . 
2 eee Y 


- RESONATOR (S/S Lf /ALLAALL LAL LALA A 
_ a —— Y 
— a7 Oana 
OUTPUT | 


COUPLING 
PROBE 


FT is Ceramic feed through 
capacitor, 470 pF, Allen Bradley 
FFU-60. 


| | | ome ee 1 
EMITTER AND BASE LEADS ARE Le is a 72, 7 W carbon 
INSULATED FROM HOUSING resistor, with 1 inch leads. 


CR-LCr = Effect of 14 wave 
resonator. 


THE TRANSISTOR CAN IS CLAMPED ONTO 
BNC CONNECTOR . THE RESONATOR FOR THERMAL DISSIPATION 


2 GHz OSCILLATOR CAPABILITY 


PRODUCT MIN. P, | - TYP. P, CONVERSION EFFICIENCY 


MT1050 


2 GHz TEST OSCILLATOR Oo ee 2 GHz TEST OSCILLATOR RF GROUNDED BASE 


COPPER STRIP—, 


' FEEDBACK ADJUSTMENT 
SCREW WITH TEFLON SLEEVE 


- + 
COIL SPRING. . 14V 
REXOLITE PISTON ; 


-O BASE CONNECTION 


WIENSCHEL ENG. H.P. 


EMITTER CONNECTION ¢ JP. 
No. 650-20 536A 478A 


HP. 
4318 
COLLECTOR ss 


1/4 WAVE Se DC CONNECTION ee 
RESONATOR WE a 


MYLAR DIELETRIC 


BASE PLATE _ Vy 


1008 
ew 


CAPACITIVELY COUPLED OUTPUT PROBE —~ TRANSISTOR 


C.-C, = 470 pF, Allen Bradley #FU60, ceramic feed thru capacitors 
paralleled with 500 pF uncapsulated ceramic disc capacitors. 
C, = Base. bypass capacitor (parallel plate capacitor using Lvmil. 
mylar tape). 
» C,-LC, = Effect of 1/4 resonator. 
C, = Effect of E to C feedback adjustment screw. 
L, = 6 turns #28 wire, loose wound 14” dia. 
R, = External current limiting resistor. 
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NPN MICROWAVE AMPLIFIER OSCILLATOR TYPES 
SILICON PLANAR* EPITAXIAL TRANSISTORS 


GENERAL DESCRIPTION — These transistors are NPN Silicon planar epitaxial transistor, designed for microwave service. The high gain-bandwidth products plus 
low r,,’C. time constants make the MT-1060, MT-1060A useful to 4 GHz while the MT-1061, MT-1061A have maximum frequency of oscillation to 5 GHz. 
Three packages are offered, the TO-46 outline for low-power oscillator applications, the TO-72 outline for small signal UHF amplifiers and a special package 
for hybrid integrated circuit use (MT-1063). 


HIGH GAIN-BANDWIDTH PRODUCT 

LOW 1,’C. 

HIGH f,,,, 

LOW NOISE FIGURE 

SPECIAL PACKAGE FOR HYBRID I.C.’s (MT-1063) 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures | | . 
Storage Temperature | —65°C to +200°C 


Operating Junction Temperature +175°C 
Maximum Power Dissipation (Note 2) MT-1060/i060A MT-1061/1061A MT-1063 
Note 3 Note 4 
Total Dissipation at 25°C Case Temperature 1.0 W 0.5 W. 
| Note 3 Note 4 Note 5 
at 25°C Ambient Temperature 0.3 W 0.25 W 0.25 W 
. : Note 5 
at 25°C Mounting Surface Temperature , 0.5 W 
Maximum Voltages and Current | 
Vero Collector to Base Voltage | | 30 Volts 
Vees Collector to Emitter Voltage , 30 Volts 
Vero Collector to Emitter Voltage (Note 6) 14 Volts 
Vego Emitter to Base Voltage _ 4.0 Volts 
le Continuous Collector Current 80 mA 


PHYSICAL DIMENSIONS PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (T0O-72) 


-230 ni, 
195 pj), 2090" 
17800" | 
.030 
MAX. coe 
Seating ee 


Plane 


4 LEADS 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-46) outline 


COLLECTOR 


012 oni 


013 


.036 
NOTES: | 
All dimensions in inches 
Leads are gold-plated kovar 
All transistor elements isolated from case 
Package weight is 0.35 gram Package weight is 0.47 gram The transistor is protected by epoxy covering 


MT1060 « MT1060A MT1061 ¢ MT1061A MT1063 


Notes on page 2 : | *Planar is a patented Fairchild process. 


All dimensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 


INDICATES METALIZATION 


FAIR CHILD 
Pe ee ee 
SEMICONDUCTOR 
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Gain Bandwidth Product 


Base-Collector Time Constant 
Maximum Frequency of Oscillation 


~ Maximum Available Gain 


at f = 1 GHz 


Maximum Available Gain 
at f = 2 GHz 


Noise Figure 
f = 450 MHz, R, = 502 


Neutralized Power Gain 


f = 450 MHz, Ry = 502, 


20 MHz BW 


MT-1060A 
MT-1060 
MT-1061A 
MT-1061 


MT-1060A 


MT-1060 


MT-1061A 
MT-1061 
MT-1060A 
MT-1060 
MT-1061A 
MT-1061 
MT-1060A 
MT-1061A 
MT-1060A 
MT-1061A 
MT-1061A 
MT-1061 
MT-1061A 


_ MT-1061 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


MT1O60A 


UNITS 


TEST CONDITIONS 
Voge = 10V, Io = 20 mA 
f = 500 MHz 


Veg = 10V, Io = 20 mA 
f = 79.8 MHz 


Veg = 10V, Io = 20mA 


Voz ~ 10V, Ip = 1.5 mA 


Vor 10V, 1, = 1.5 mA 


MT1060 MT1O61A. 
' MT1061_ . _ MT1063 
MIN. TYP. MAX. UNITS 


SYMBOL CHARACTERISTICS MIN. | TYP. 
— DC Current Gain 


hee 
Voetsat) 
. Vee(sat) 
— BYR 
Veo (sus) 
lez 
IcBo 


Pulsed Collector Saturation Voltage (Note 7) 
Pulsed Base Saturation Voltage (Note 7) 


. Collector to Base Breakdown Voltage 
- Collector to Emitter Sustaining Voltage ve 6) 


Emitter Cutoff Current 
Collector Cutoff Current 


cca C) Collector Cutoff Current 


NOTES: 


Collector to Base Capacitance (MT1060, MT1060A) 


Collector to Base Capacitance (MT1061, MT1061A) 
Collector to Base Capacitance (MT1063) 
Emitter to Base Capacitance | 


Magnitude of High Frequency Current Gain, 


f = 500 MHz 


(1) These ratings are limiting values above which the serviceability of any individual semiconducter device may be impaired. 


TEST CONDITIONS 


lo = 5.0 mA 


lo = 10 yA 


I, = 1.0 mA 


Ic =0 

Veg = 10V 
Veg = 10V 
Veg = 10V 
Veg = 10V 
Vog = 10V 


Vee = 10V 


Veg = 5.0V 
I, = 8.0 mA 
I, = 20 mA 
l- = Q ° 

I, = 0 

Veg = 4.0 V 
|, = 0 

I, =0 


I, =0 
I. =0 
lc = 0 
|. = 20 mA 


(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 175°C and junction to case thermal resistance of 150°C/Watt (derating factor of 6.7 mW/°C); junction to ambient 
thermal resistance of 500°C/Watt (derating factor of 2 mW/°C). 

(4) These ratings give a maximum junction. temperature of 175°C and a junction to case thermal resistance of 300°C/Watt (derating factor of 3.33 mW/°C); junction to ambient 
thermal resistance of 600°C/Watt (derating factor of 1.67 mW/ °C). 

(5) These ratings give a maximum junction temperature of 175°C and a junction to ambient resistance of 600°C/Watt (derating factor of 1.67 mW/°C); junction to mounting © 
surface of 300°C/Watt: (derating factor of 3.33 mW/°C). ; 

(6) Rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(7) Pulse Conditions: length = = 300 BS; duty cycle = 1.0%. 


fr 


(8) Calculated from: fax =\ /———_——- | 
if ae 8a tb’Cc 
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MT1060 ¢ MT1060A (f = 500 MHz) 
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MT1061 ¢ MT1061A (f = 1.0 GHz) 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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10-11 


_FAIRCHILD TRANSISTORS MT1060 « MT1060A » MT1061_ ° MT1061A - MT1063 | 


AMPLIFIER CHARACTERISTICS. 


_ MAXIMUM AVAILABLE GAIN VERSUS FREQUENCY 
MT1060 * MT1060A its | MT1061 * MT1061A 


Fak: ma Te 
Le Voe=!0V : 


16 
= Ic =20 bss S 
: re te : 
< < 
a, «12 = 
mond = 
E Ht : 
z pe : 
< 4 
= 8.0 \ a 
oe Ne = 
ee ee = 
x . x< 
= 40 A = 


aac a 
oT Ne 


0.5 5.0 R 0.5 41.0 
t= FREQUENCY— GHz f ~ FREQUENCY — GHz 


MT1061 « MT1061A 
POWER GAIN AND NOISE FIGURE TEST CIRCUIT (f = 450 MHz) 


\ 4.70, 


BA SHIELD 
Ke | 


l 
| 
= l 
Ly 3640S] | C5 Ri=50¢ 
0.005,H | , 
a 
| 
| | 
| 
| 
kor 1 pF a 


NOTE: Bandwidth > 20 MHz (Set Cs) __ | 
C:—Uncapsulated Disc Ceramic Capacitor > 500 pF 
C2, C3, C4, C5, Co = 0.8—10 pF 

~ L2 IT #22 tinned wire 14” dia. tap 34 up from ground 
L3 IT #22 tinned wire 5/16” dia. 
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MT1062 
NPN MICROWAVE AMPLIFIER, OSCILLATOR TYPE. 


~ SILICON PLANAR* EPITAXIAL TRANSISTOR 


GENERAL DESCRIPTION — The MT1062 is a Silicon Planar* Epitaxial Transistor intended for Microwave 3 
oscillator and amplifier applications to 3.5 GHz. These units feature good high-frequency current gain which ish atl 
yields gain-bandwidth products (f,) of typically 1.5 GHz. Co-Planer lead construction of the T0-50 package : JEDEC (T0-50) outline 
makes this device ideal for stripline amplifier applications. 


| O45 005 MAX 
ABSOLUTE MAXIMUM RATINGS (Note 1) ee | 
Maximum Temperatures ea Loto max. 
Storage Temperature | —65°C to +200°C 
Operating Junction Temperature : 175°C Maximum 
Lead Temperature (Soldering, 60 second time limit) ne 300°C Maximum 
Maximum Power Dissipation (Notes 2 and 3) | 
Total Dissipation at 25°C Case Temperature . | 1.0 Watt 
at 25°C Free Air Temperature 0.3 Watt 
Maximum Voltages and Current | 
Ves Collector to Emitter Voltage = | 30 Volts 
Vego Collector to Base Voltage 30 Volts 
Vero Collector to Emitter Voltage | 14 Volts a ty 
Veso _ Emitter to Base Voltage 4.0 Volts 
Ie Continuous Collector Current | 80 mA NOTES: All dimensions in inches 


Leads are gold plated Kovar 

Base material is ceramic and is 
10 mils thick 

Package weight is 0.126 grams 

Emitter internally tied to case 

for common emitter operation 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC . : ; UNITS TEST CONDITIONS 


hee DC Pulse Current Gain 
Veetsat) Collector Saturation Voltage | ). Volts 
Vee(sat) Base Saturation Voltage _ ; Volts 
High Frequency Current Gain (f = 500 MHz) 
Collector Base Capacitance . ‘ : pF 
Emitter Base Capacitance | 
Collector Cutoff Current 
lego (125°C) Collector Cutoff Current 
BVan0 Collector to Base Breakdown Voltage 
Veeo (sus) Collector to Emitter Sustaining Voltage 
Emitter Cutoff Current 
Gain-Bandwidth Product 
Base Collector Time Constant (f = 79.8 MHz) 


*Planar is a patented Fairchild process. | 
NOTES: . . 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 175°C and junction to case thermal resistance of 150°C/Watt (derating factor of 6.67 mW/°C); junction to ambient 
thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C). 


FAI RCHILD 


. - | SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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MT1070 
NPN MICROWAVE AMPLIFIER, OSCILLATOR TYPE 


SILICON PLANAR* EPITAXIAL TRANSISTOR 


GENERAL DESCRIPTION — The MT1070 is a Silicon Planar* Epitaxial Transistor featuring a coaxial package PHYSICAL DIMENSIONS 
that provides very low inter-electrode capacitance, very low lead inductance and high emitter-to-collector | | | 
isolation. This device is ideally suited for small signal amplifier and oscillator applications to 3.5 GHz. 


0.080 DIA. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature . —6§5°C to +200°C 
Operating Junction Temperature 7 aa 175°C 
Lead Temperatures (Soldering, 60 second time limit) 300°C 
Maximum Power Dissipation (Notes 2 and 3) | | | saicecta 
Total Dissipation at 25°C Case Temperature an 15W | 
at 25°C Mounting Surface Temperature | 1.0W 
Maximum Voltages and Current , : 
Voces _ Collector to Emitter Voltage | 30 Volts 
Vepo Collector to Base Voltage 30 Volts 
Vero Collector to Emitter Voltage : 14 Volts | 
Vegg Emitter to Base Voltage | 4.0 Volts 0.080 DIA. 


le Continuous Collector Current | 80 mA 


All dimensions in inches 

‘Emitter and base connections are gold-plated 
KOVAR 

Collector is internally connected to copper stud 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) | | | 
SYMBOL. _ CHARACTERISTIC | TYP. UNITS —_—sTTEST.- CONDITIONS 


hee DC Pulse Current Gain | 5 | I. = 5.0 mA 
Voe(sat) Collector Saturation Voltage (Pulsed) | 27 : Ic = 80 mA 
Vee (sat) Base Saturation Voltage (Pulsed) | 
_ High Frequency Current Gain (f = 500 MHz) 
Collector Base Capacitance © 
Emitter Base Capacitance 
CRO Collector Cutoff Current 
logo (125°C) => Collector Cutoff Current | 
BVesg Collector to Base Breakdown Voltage 2 Ie = 104gA 
Veeojsusy Collector to Emitter Sustaining Voltage _ | | alle Ic =1.0mA 
Emitter CutoffCurrent = | | . | Ic=0 
Gain-Bandwidth Product _ | <io | I, = 20 mA | 
Base Collector Time Constant (f = 79.8 MHz) | | — Ig¢=20mA 


*Planar is a patented Fairchild process. 
NOTES: | iia 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. | 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum. junction temperature of 175°C and junction to case thermal resistance of 150°C/Watt (derating factor of 6.67 mW/°C); junction to mounting 
surface of 500°C/Watt (derating factor of 2.0 mW/°C). 


-AIRCHILM 


| : | 7 ee . od SEMICONDUCTOR 
«313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 _. A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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MT1115 - MT1116 


NPN MICROWAVE AMPLIFIER, OSCILLATOR TYPES 


SILICON PLANAR* EPITAXIAL TRANSISTORS 


GENERAL DESCRIPTION — The MT-1115 and MT-1116 are NPN planar epitaxial transistors designed for 
S-band and C-band oscillator applications. These transistors are tested to guarantee 90 mW minimum of 


output power for MT-1116, and 45 mW for MT-1115 while operating at about 20% efficiency. PHYSICAL DIMENSIONS 
e GUARANTEED MINIMUM OSCILLATOR POWER OUT AT 3.0 GHz a ee en 
e HIGH GAIN BANDWIDTH PRODUCT : 
e LOW 1,’C, ... 2.5 ps MAX ; 0.080 DIA. 
e HIGH f,,..- +» TYP. OF 8.0 GHz FOR MT-1116 | 
© COAXIAL STRUCTURE 5 ea a TS atumina 
Maximum Temperatures | | 
Storage Temperature , —65°C to +200°C , COLLECTOR 
Operating Junction Temperature . +175°C 
Maximum Power Dissipation (Notes 2 and 3) | 
Total Dissipation at 25°C Case Temperature 1.0 Watt 
at 25°C Ambient Temperature 0.2 Watt ORE EI 
Maximum Voltages and Current >| 0.080 DIA. 
Vego Collector to Base Voltage | 28 Volts NTES: 
Voes Collector to Emitter Voltage 28 Volts All dimensions in inches ine 
Vero Collector to Emitter Voltage (Note 4) 12 Volts pO anaes connections are gold-plated 
Vigo Emitter to Base Voltage | 4.0 Volts | Collector is internally connected to copper stud 
| le Continuous Collector Current 80 mA Bee 
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) > 
| MT-1115 MT-1116 | 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 


hee DC Current Gain 
Vee (sat) Pulsed Collector Saturation Voltage (Note 5) 
Vec(sat) Pulsed Base Saturation Voltage (Note 5) 
High Frequency Current Gain (f = 500 MHz) 
Collector to Base Capacitance 
Emitter to Base Capacitance 
CRO Collector Cutoff Current 
lego(150°C) Collector Cutoff Current 
BVeg6 Collector to Base Breakdown Voltage 
Veeojsusy. Collector to Emitter Sustaining Voltage (Note 4) 
Emitter to Base Breakdown Voltage 
Oscillator Power Out (f = 3.0 GHz) 
Oscillator Power Out (f = 3.0 GHz) 
Collector to Base Time Constant (f = 79.8 MHz) 


*Planar is a patented Fairchild process. 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 175°C and junction to case thermal resistance of 150°C/Watt (derating factor of 6.67 mW/°C); junction to ambient thermal 
resistance of 750°C/Watt (derating factor of 1.33 mW/°C). 

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. For more. information send for Fairchild Publication APP-4. 

(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 


7 


ery rarer STS TSS S 
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500 


OSCILLATOR POWER OUTPUT- mW. 


FAIRCHILD TRANSISTORS MT1115 + MT1116 


OSCILLATOR POWER OUTPUT TYPICAL MAXIMUM AVAILABLE 
~ VERSUS FREQUENCY — a oe — FREQUENCY 


MAXIMUM AVAILABLE GAIN-dB 


1.0 20 ~ 5.0 
FREQUENCY —GHz . FREQUENCY —GHz 


3.0 GHz TEST CIRCUIT 


COPPER STRIP 
| COIL SPRING 


REXOLITE PISTON 


EMITTER CONNECTION ¢ > BASE CONNECTION 


FD) ose 
ey Z| COLLECTOR 


Y/4 WAVE 


DC CONNECTION 
_ RESONATOR <a Gumi 
ZEKE Cia 
Tl MYLAR DIELETRIC 
- BASE PLATE - 
“CAPACITIVELY COUPLED OUTPUT PROBE | TRANSISTOR 


20 dB PAD 


WIENSCHEL. ENG. H.P. ates 
No. 650-20 536A 478A H.P. 


C, = Base bypass capacitor (parallel plate capacitor using 
1% mil Mylar tape) 
C,-LC, = Effect of y/4 resonator 
L, = 6 turns #28 wire, loose wound 1" dia. 
ares : R, = External current limiting resistor 
VEE. | | . 
O- r 
1002 
2W — 
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C,-C, = 470 pF, Allen Bradley *FU60, ceramic feed thru capacitors 
paralleled with 500 pF uncapsulated ceramic disc capacitors 


MT3833 - MT3834 
NPN MICROWAVE AMPLIFIER, OSCILLATOR TYPES 


SILICON PLANAR* EPITAXIAL TRANSISTORS 


GENERAL DESCRIPTION — The M13833 and MT3834 are Silicon Planar Epitaxial Transistors intended for 


microwave oscillator and amplifier applications. These units feature good high frequency current gain plus PHYSICAL DIMENSIONS 
low r,C, time constants making the MT3833 usable to 5.0 GHz, and the MT3834 usable to 4.5 GHz. Co- in accordance with 
Planar lead construction of the TO-50 package makes these devices ideal for stripline oscillator and amplifier JEDEC (TO-50) outline 
applications. | 

FEATURES: a j als ,005 MAX 
e HIGH GAIN-BANDWIDTH PRODUCT eee ‘| 
° LOW r,'C, | SSS SS 

e HIGH Pec 025 .010 MAX. 


MAX. 


e CO-PLANAR PACKAGE 
e GUARANTEED OSCILLATOR POWER AT 2.0 GHz 
ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures | | 
Storage Temperature ~ —65°C to +200°C 


Operating Junction Temperature +175°C 
Lead Temperature (Soldering, 60 second time limit) +300°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 1.0 Watt | 
at 25°C Free Air Temperature 0.3 Watt BOTTOM VIEW 
Maximum Voltages and Current . ne NOTES: All dimensions in inches 
Leads are gold plated Kovar 
Voso Collector to Base Voltage 30 Volts Beers cient O26 crane. 10 mils thick 
Vero Collector to Emitter Voltage (Note 4) 15 Volts Base internally tied to case 
Veso Emitter to Base Voltage - 4.0 Volts pgrcommowsaeeeeee 
Io Continuous Collector Current | 100 mA 
HIGH FREQUENCY CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
MT3833 
CHARACTERISTICS — , TYP. MAX. MIN. ; : UNITS TEST CONDITIONS 
Gain Bandwidth Product | ; : | Ix = 30 mA 
oan | : f = 500 MHz 
Base Collector Time Constant : I, = 30 mA 
f = 79.8 MHz 
Maximum Frequency of  §, : 16 = 30 mA, 
Oscillation (Note 6) | | 
Oscillator Power Out | | 16 = 30 mA 
(See test circuit) f = 2.0 GHz 
Maximum Available Gain | : I. = 30 mA 
f = 2.0 GHz 
Additional Electrical Characteristics on Page 2 *Planar is a patented Fairchild process. 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications inolving pulsed. or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 175°C and junction to case thermal resistance of 150°C/Watt (derating factor of 6.67 mW/°C); junction to ambient 
thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C). 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 


(6) Calculated from: fmax = fr 


8 7 r, Ce 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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cad Seen MT3833 


ELECTRICAL CHARACTERISTICS (25°C. Free Air Temperature finiéss otherwise noted) 
. SYMBOL CHARACTERISTICS — 


DC Pulse Current Gain (Note 5) 

Pulsed Collector Saturation Voltage (Note 5) 
Pulsed Base Saturation Voltage (Note 5) 
High Frequency Current Gain (f = 500 ae 
Collector to Base Capacitance — 

Emitter to Base Capacitance 

Collector Cutoff Current 

Collector Cutoff Current 

Collector to Base Breakdown Voltage 
Collector to Emitter Sustaining Voltage (Notes 4 and 5) 
Emitter to Base Breakdown Voltage 

Emitter Cutoff Current 


Dee 
| Vee(saty 
BE(sat) 


CES 
mart 100°C) 
BVcgo 
Veo (sus) 

EBO 
les 


COLLECTOR TO | BASE CAPACITANCE 
_ VERSUS COLLECTOR TO BASE 
~ VOLTAGE 


oe 


Cop = COLLECTOR TO BASE CAPACITANCE - pF 
Vog ~ COLLECTOR TO EMITTER VOLTAGE - VOLTS 


a 
. 


Vop ~ COLLECTOR TO BASE VOLTAGE - VOLTS 


VELLL ELT LL LLL eee orrreEZZIZZZANN WW 


4 


UNITS TEST CONDITIONS 


CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (fr) 


CUUIKNKUIMES 
CMS 1 


“1.0 2.0 5.0 10 50 100 


Ic ~ COLLECTOR CURRENT - mA 


DC BLOCK 
-.001’MYLAR 


502 CONNECTOR 


ie 


375° : Le 
. YIITAs 
il FF 
OPAIVITLI LOT OTL PLO ea. wok 
1500 Vy 
+VopR 
U ADJUSTABLE CAVITY : 
-V : (Applied through 
EE bias tee) 
0.02pF 0.02yF : | 
a TRANSISTOR MOUNT 
2.0 GHz OSCILLATOR TEST CIRCUIT | 


= TRIPLE 
‘TEST CIRCUIT BIAS TEE Bere UNER 
MELABS MAURY MICROWAVE 
BS 1853 


OSCILLATOR POWER MEASUREMENT 
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7 POWER METER | 


10dB PAD 
HP HP 
8491A 431B 


RF POWER TRANSISTOR OPERATIONAL ADVANTAGES 


Max P, *Maximum Safe Area 


Fairchild introduces the discrete emitter metalized feedback 
resistor to the RF power area—resulting in devices with MSA* 
and at no sacrifice in frequency response! 


VOP. 


Voz (Volts) 


All Fairchild RF Power devices with ratings of 10 Watts and above have MSA thus eliminating the need for costly protective circuitry. 


Application 

Military FM/SSB 
RC Model Air-AM* 
LO Band Mobile FM 
HAM SSB* 
Overseas Mobile FM 
Private Air. AM™ 
Military Air. AM* 
VHF Mobile FM 
Port & Marine FM 
Sonobouy FM 
Military AM* 

Radio Beacons AM* 
Aeroglide 

Portable & CB FM 


Fuse Osc. 


*CW Power 


4 


RF POWER DEVICE APPLICATION SPECTRUM 


2N3866 
2N3866 


2N4427 


| Drier | 

| Volts Le 

28 | 2Na978 

eae 

ae | 

| ed 

a 
ee Med 

|_MSAgS0 

ae Eee 

a Lo 

20 |_aN8a75 

Eee 

2 ee 

28 a 


. Output* 


—-2N3375 -2N3375 MSA7505 


2N3375 aa MSA8505 


2N5026 


2N5025 


MSA7505 


2N4427 


‘MSA8507 


MSA8506 


243 | 2N3375 MSA7504* 
450-470 tee MSA8509 MSA8510 MSA8511 


[sone [28 | anaes | 


Power Output 
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SOW 
MSA7503 
MSA8503* 


MSA8503* 
MSA7503* 


RF POWER TRANSISTORS — 
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RF POWER TRANSISTORS 
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Type 


2N3375 
2N3553 
2N3866 


RF POWER TRANSISTOR NUMERICAL INDEX 


Page No. Type Page No. | Type 


Pte 2°, Wee PS ONgQDR: 2 : os — MSA8505 


rr 2N5026 OO - MSA8506 
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(2N3375 ¢ 2N3553 © 
NPN LARGE SIGNAL UHF POWER AMPLIFIER 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


2N3375 2N3553 


GENERAL DESCRIPTION—The 2N3375 and 2N3553 are NPN diffused silicon a 
Planar* epitaxial transistors designed primarily for use in large signal VHF and PHYSICAL DIMENSIONS _ PHYSICAL DIMENSIONS 
UHF power amplifier output stages in accordance with JEDEC (TO-60) in accordance with 

tages. JEDEC (TO-39) outline 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature | —65°C to +200°C be cal Plane 
Operating Case Temperature —65°C to +200°C seeps 
Maximum Power Dissipation (Notes 2 and 3) 2N3375 2N3553 


Total Dissipation at 25°C Case Temperature 11.6 Watts 7.0 Watts 
Maximum Voltages and Current 


Vego Collector to Base Voltage | 65 Volts 65 Volts 
Vero Collector to Emitter Voltage 40 Volts 40 Volts 
VeKe Emitter to Base Voltage 4.0 Volts 4.0 Volts 
le Collector Current 1.5 Amps 1.0 Amps 


10—32 UNF—2A 
(COATED) 


NOTES: All dimensions in inches siGkceisaiatatescee acne 
Leads are nickel-plated kovar Leads are gold-plated KOVAR 
Allleads are isolated from case Lead No. 3 internally connected to case 
Package weightis 4.8 grams Package weight is 1.23 grams 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


o 2N3375 2N3553 | 
SYMBOL CHARACTERISTICS - MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 
RF Power Output (f = 400 MHz, Fig. 1) : = Py = 1.0W 
Collector Efficiency (f = 400 MHz, Fig. 1) = | Piy = 1.0W 
RF Power Output (f = 175 MHz, Fig. 2) ; = Piy = 0.25 W 
Collector Efficiency (f = 175 MHz, Fig. 2) CE = Piy = 0.25 W 
RF Power Output (f = 100 MHz, Fig. 2) woe 4% = Piy = LOW 
Collector Efficiency (f = 100 MHz, Fig. 2) Voce = Py =10W 
DC Pulse Current Gain (Note 4) = Veg = 5.0 V 
DC Pulse Current Gain (Note 4) | Veg = 5.0 V 
High Frequency Current Gain (f = 100 MHz) 4, = Veg = 28V 
Additional Electrical Characteristics on page 2 | | | *Planar is a patented Fairchild process. 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 15°C/Watt (derating factor of 66 mW/°C) for the 2N3375 and 25°C/ 
Watt (derating factor of 40 mW/°C) for the 2N3553. 

(4) Pulse Conditions: length = 300 us; duty cycle << 2%. 

(5) Pulsed through a 25 mH Inductor. ; 
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ELECTRICAL CHARACTERISTICS (25" C Case Temperature iinleas otherwise e noted) 


~-2N3375 
MIN. MAX. 


—2N3553 


CHARACTERISTICS MIN. MAX. 


~ SYMBOL 

~ Vo, (sat) 
Veeo(sust) 
Veer (sust) 


Pulsed Collector Saturation Voltage (Note 4) 
Collector to Emitter Sustaining Voltage (Note 5) 
Collector to Emitter Sustaining Voltage (Note 2) 
loEO Collector Cutoff Current 

lego Emitter Cutoff Current 

loEx - Collector Cutoff Current 

leex(+-200°C) Collector Cutoff Current | | 
obo ~2SCté‘<‘ ‘sw... ~‘GOMMo?n Base, Open Circuit euten Capacitance 

| (f= 1.0 MHz) 


FIGURE 1 


UNITS TEST CONDITIONS 


Ig = 250 mA 
Ic = 200 mA 
I, = 200 mA 
Vee = 30V 
Veg = 4.0V 
Vor = 65V 
Von = 30V. 
Vox = 30V 


I, = 50 mA 
I, =0 
Rae = 100.2 
I, =0 


RF AMPLIFIER CIRCUIT FOR 2N3375 — POWER-OUTPUT TEST | 


(400-MHz Operation) 
+Voc 


BIAS TEE 


BIAS TEE 


FIGURE 2 
RF AMPLIFIER CIRCUIT FOR 2N3375 & 2N3553 = POWER-OUTPUT TEST 


(100 & 175-MHz Operation) 
C3 


Cy Ly 


Lo | L3 
a ae 
C5 


| 


; +VcCc 
For 2N3375 100-MHz Operation: 
C,,C,: 7-100 pF C,,C,, C,, C,: 
C,,C,: 4-40 pF C,: 
— C,: 330 pF, disc ceramic C, 
 C,: 1500 pF C, 
C,: 0.005 uF, disc ceramic L, 
— L,: 3 turns No. 16 wire, 14” ID, 5/16” long L, 
L,: Ferrite choke, Z = 750 (20%) ohms L, 
L,: 2.4 uH choke — | Ly 
L,: 5 turns No. 16 wire, 5/16” ID, 7/16" jolie R, 
R,: 1.35 ohms, non-inductive 
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C4 


La 


ZL=500 


For 2N3553 175-M Hz Goerstion: 


3-35 pF 


: Not used 

: 1,000 pF 

: 0.005 uF, disc ceramic 

: 2 turns No. 16 wire, 3/16” ID, 14” long 
: Ferrite choke, Z = 450 ohms 

: 2 turns No. 16 wire, 14” ID, 1/4” long 

: 4 turns No. 16 wire, 34” ID, 34” long 

: Not used (emitter connected to ground) 


fy-GAIN BANDWIDTH PRODUCT - MHz 


REAL PART OF INPUT IMPEDANCE 
Re(h;.)- OHMS 


TYPICAL PERFORMANCE CHARACTERISTICS 
2N3375 


GAIN - BANDWIDTH PRODUCT | POWER OUTPUT 


VERSUS COLLECTOR CURRENT — VERSUS FREQUENCY 


KL LLL 


2 8.0 
: a on ae 
J 
a Leal 
> 6.0 
—_ 
5 im 
f ei 
= 4.0 ees 
ry ae 
— 
fm ] ee 
_ i 
0 = 
. 100 200 300 400 
Io - COLLECTOR CURRENT-mA | FREQUENCY — MHz 


COMMON BASE OUTPUT 
CAPACITANCE VERSUS 
COLLECTOR BASE VOLTAGE 
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2N3866 
NPN VHF-UHF OSCILLATOR, POWER AMPLIFIER 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 


GENERAL DESCRIPTION — The 2N3866 is a NPN, silicon epitaxial planar transistor designed for class A, 


B, or C amplifier circuits and VHF-UHF oscillator applications. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-39) outline 


.370 pyja. 


—<—$ $$ _$<$__--___———_ 
son 


P .260 
Maximum Temperatures -240 
Storage Temperature —65°C to +200°C 
Operating Junction Temperature —65°C to +200°C 
Maximum Power Dissipation (Notes 2 and 3) Ole DIA. 
Total Dissipation at 25°C Case Temperature 5.0 Watts 
Maximum Voltages and Currents 
Veeo Collector to Emitter Voltage (Note 4) 30 Volts 
Vigo Emitter to Base Voltage 3.5 Volts 
Vegs Collector to Emitter Voltage 99 Volts 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 
SYMBOL CHARACTERISTICS | 


RF Power Out (f = 400 MHz) 

Collector Efficiency (f = 400 MHz) 

High Frequency Current Gain (f = 200 MHz) 
Output Capacitance (f = 1.0 MHz) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 


.040 
.029 
NOTES All dimensions in inches 
Leads are gold-plated over nickel flash on stee! 
Lead No. 3 internally connected to case 
Package weight is 0.76 gram 


TEST CONDITIONS. 


P. = 100mW__ See Fig. 1 


See Fig. 1 
Vop = 15V 
I =0 

Veg = 5.0 V 
Veg = 5.0 V 


Collector to Emitter Sustaining Voltage (Note 4) = 


VeEo(sus) 
BV gs Collector to Emitter Breakdown Voltage Vee = 0 


Vee (sat) Collector Saturation Voltage (Note 5) : I, = 20 mA 
loES Collector Cutoff Current | = I, =0 


*Planar is a patented Fairchild process. 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 35°C/Watt (derating factor of 28.5 mW/ °C). 
(4) This rating refers to a high current point where collector to emitter voltage is lowest. | 

(5) Pulse Conditions: length = 300 ws; duty cycle = 1%. 
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(RF PERFORMANCE 
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- FREQUENCY 


Nm 
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POWER OUTPUT - WATTS 


Pout ~ RF 


f - FREQUENCY ~ MHz 


HIGH FREQUENCY CURRENT GAIN 
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pt TT PE Ts ti 
Peet Ie ee 
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Ra(h;,) ~ SERIES INPUT RESISTNACE - © 
I pli) ~ SERIES INPUT R 


“Ig = COLLECTOR CURRENT - mA 


SERIES INPUT REACTANCE 
VERSUS FREQUENCY 


FS FREQUENCY ~ MHz 


RF AMPLIFIER CIRCUIT FOR POWER-OUTPUT TEST | 
= zm ~. (400 MHz/s Operation) a an _ 


- 7 : aa Pout 
Pin TYPE were =eo0) 
(2g = 500) | 


Cz, C5: 8-60 pF Cay Leg: Ferrite RF choke, ons 
C3: 12 pF . Ye Ttumn, Z 4502 
Cy: 1,000 pF : on | 1 3, Ly: RF choke, 0.1 uH 
Cg: 0.9-7 pF , Ls: 2-12 turns, No. 18 wire, 


@ . =z 
Ly: 2 turns No. 18 wire, . ge oe 
1 4"1D, 18" long. “ VEE = ~28 Vv Ry: 56 ,1W 


SERIES INPUT RESISTANCE 
AND REACTANCE 
VERSUS FREQUENCY 


Coy ~ OUTPUT CAPACITANCE - pF 


400 500 700 1000 


f - FREQUENCY - MHz Vege COLLECTOR BASE VOLTAGE .- VOLTS 


SERIES INPUT RESISTANCE 
VERSUS FREQUENCY 


Relh;,) - SERIES INPUT RESISTANCE - 2 . 


3 
3 
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f - FREQUENCY - MHz 
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2N5025 - 2N5026 
NPN VHF POWER TRANSISTORS 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


e HIGH RF POWER GUARANTEE - - 13.5V operation: 20 W @ 50 MHz, Pin = 3.5 W 
(Unneutralized, Class C) --28V operation: 25 W @ 80 MHz, Pin = 2.5 W 


e HIGH LV... AND BV,,., - - 13.5 V operation: 40 V and 75 V 
--28V operation: 50 V and 90 V 


e DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 


PHYSICAL DIMENSIONS 
In accordance with JEOEC (10-60) 


Storage Temperature — 65°C to + 200°C 
Operating Junction Temperature + 200°C 
Lead Temperature (soldering, 60 second time limit) + 300°C 
Maximum Power Dissipation 
Total Dissipation at 25°C Case nance 45 Watts 
(See Maximum Permissible DC Power Dissipation Curve and Note 5) . 
Maximum Voltages and Current 2N5025 2N5026 
Voce Collector to Emitter Voltage [Note 4] 40 Volts 50 Volts 
Vees Collector to Emitter Voltage 75 Volts 90 Volts 16c33 UNL oA 
Veso Emitter to Base Voltage 4.5 Volts 4.5 Volts (COATED) 
Veer Collector to Emitter Voltage 40 Volts 90 Volts NOTES: All dimensions in inches 
Io Collector Current 7.5 Amps 7.5 Amps Samy carer case 


Package weight is 4.8 grams 


2N5026 
MIN. TYP. MAX. UNITS 


2N5025 
MIN. TYP. MAX. 


BVces 
Voge (sust) 
BVcer 
BVE80 

Nee 

Veg (sat) 
Vae (sat) 
Ices 

Ices 


Power Output (f — 50 MHz) 

Power Output (f — 80 MHz) 

Collector Efficiency (f = 50 MHz) | 

Collector Efficiency (f = 80 MHz) 

High Frequency Current Gain (f = 50 MHz) 
Collector Base Capacitance (f = 1.0 MHz) 
Collector Base Capacitance (f = 1.0 MHz) 
Collector to Emitter Breakdown Voltage | 
Collector to Emitter Sustaining Voltage [Notes 2 and 4] 
Collector to Emitter Breakdown Voltage [Note 4] 
Emitter to Base Breakdown Voltage 

DC Pulse Current Gain [Note 3] 

Pulsed Collector Saturation Voltage [Note 3] 
Pulsed Base Saturation Voltage [Note 3] 
Collector Cutoff Current 

Collector Cutoff Current 


logs (150°C) Collector Cutoff Current 
Ices (150°C) Collector Cutoff Current 


(See notes on back page) 


TEST CONDITIONS 


P,,—3.59W 
P.,.=—2.5W 
Pout = 20W 
Pout = 29 W 
lo = 1.0A 
Veg = 13.5V 
Vog = 28V 
I, = 5.0 mA 
I, = 200 mA 
I. = 200 mA 
|. = 1.0 mA 
I, =2.0A 
Ic =2.0A 
In =2.0A 
Vee = SOV 
Veep = 60V 
Voce = 50V 
Veep = 60V 


Veg = 13.5 V 
Voc = 28V 
Veco = 13.5V 
Voc = 28V 
Veg = 2.0 V 
I =0 

I =0 


Vee — 0 


= 

Rae = 102 
IL =0 

Vop = 2.0V 
I, =0.2A 
I, =0.2A 
Vee = 0 
Veg = 
Vee = 0 
Vee = 0 


*Planar is a patented Fairchild process. 
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“FAIRCHILD TRANSISTORS 2N5025 ° 2N5026 
TYPICAL ELECTRICAL CHARACTERISTICS 
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Pp - POWER DISTRIBUTION - WATTS 
Cobo -COLLECTOR BASE CAPACITANCE - pF 


% 10 20 30 40 50 : 
Ic - COLLECTOR CURRENT-AMPS Veg - COLLECTOR EMITTER VOLTAGE - VOLTS Veg - COLLECTOR BASE VOLTAGE - VOLTS 
2N5025. 2N5026 ee 
POWER OUTPUT | INPUT IMPEDANCE | POWER OUTPUT >... INPUT IMPEDANCE 
VERSUS FREQUENCY : VERSUS FREQUENCY | VERSUS dela saad VERSUS FREQUENCY 

. 2. 20 
ae bac 
2 NS = 1. 
a é 
Ele s, 
ze NS : 
an E 
= in 1. 0. 
le | rk nites 2 

0 ae | “a Ce Pea ees -05 . 
sO 100 | 180 50 150 50 100 150, 50 100 > 150 
f - FREQUENCY - MHz a f - FREQUENCY - MHz f - FREQUENCY - MHz i f - FREQUENCY - MHz 
50 MHz AMPLIFIER TEST CIRCUIT 80 MHz AMPLIFIER TEST CIRCUIT. 
. 13.5V : 
o C6 


C: = 9 - 180 pF (ARCO #2463 or Equivalent) — | | C: = 16 - 150 pF (ARCO #4424 or equivalent) 


C2 = 50 - 380 pF (ARCO #465 or Equivalent) 3 Co= 24 - 200 pF (ARCO #4425 valent 
Cs = 50 - 380 pF (ARCO #465 or Equivalent) aes BEAM CO a yee ot equivalent) 

C3 = 4 - 40 pF (ARCO #422 or equivalent) 
C4 == 4 -40 pF (ARCO #403 or Equivalent) C 2 o8 nE ARCO #491 a 
Cs = 1000 pF Feed - thru _ w.-$ , 4== 2 - 25 pF ( #421 or equivalent) 
Co. = 1.0 uF, 50 WVDC - Cs = 1000 uF, Feed - thru 
Li = 2t., 4%” dia. copper tubing, Y%" 1.D., ¥%” long, 0.10 uwH, Qu > 200 Co = 1.0 uF, 50 WVDC 
L2 = 2t.., 1%" dia. copper tubing, 34” I. fi 7/16" long, 0.13 ,H, Qu > 200 Li = 1t., 4%" dia. copper tubing, 34” I.D., 44.” long, 0.01 wH, Qu > 200 
L3a = 4t., 4%” dia. copper tubing, 34” , %" long 1.0 wH, Qu > 200 Lo = 3t., %" dia. copper tubing, 34" 1.D., 54” long, 0.2 wH, Qu > 200 
Las = Gt., “4” dia. copper tubing, 4° \ D. “1” long Ls = 6t., %” dia. copper tubing, 34” I.D., 1 1/16” long, 0.6 uH, Qu > 200 


Ri = 120 & non-inductive | RFC; = 7.0 wH (Ohmite Z-50 or equivalent) 


RFC; = 7 wH (Ohmite Z - 50 or Equivalent) eee 
RFC2 = 11t., #22 enameled wire, close-wound, 14” 1.D., 0.3 wH RFC2 = 11t., #20 Nylclad copper wire, close wound, 4” 1.D., 0.3 wH 


Note: 134 & L3s are wound pontinuously with re" Space between sections to admit Lz. 
ee K~02. °° | . Oe Note: Spacing between Lz and L3 is 1 turn. kKHz< K & 0.2 


NOTES: 

(1) These ratings are: > limiting ‘values above which the serviceability of any individual semiconductor device may be impaired. 

(2) Ratings refer to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP- 4/2. 
(3) Pulse conditions: length — 300 us; duty cycle = 1%. 

(4) Pulsed thru'a 25MH inductor. ; 

(5) Contact factory for maximum permissible power under pulsed or reverse biased operating conditions. 
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oo _ MSA7505 - MSA8505 
NPN VHF-UHF POWER TRANSISTORS 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


GENERAL DESCRIPTION — These devices are designed for use as RF Power Amplifiers with the maximum 
available safe operating area, thus making them ideal as drivers or output transistors for class A, B or C 
amplifier applications. These devices utilize Fairchild’s unique discrete emitter thin film stabilizing resistors. 


FEATURES 


e HIGH POWER STABILITY THROUGH DISCRETE EMITTER THIN FILM RESISTORS 
e MAXIMUM SAFE OPERATING AREA -— NO SECOND BREAKDOWN TO 30 VOLTS 
e IMPROVED HIGH FREQUENCY PERFORMANCE IN A LOW INDUCTANCE STRIPLINE PACKAGE (MSA8505) 


ABSOLUTE MAXIMUM RATINGS (Note 1) : 
MSA8505 


Maximum Temperatures MSA7505 
Storage Temperature —65°C to +200°C —65°C to +200°C 
Operating Junction Temperature 200°C 200°C 
Lead Temperature (Soldering, 10 seconds time limit) 
> 1/32” from Ceramic Disk 230°C 
> 1/4" from Encapsulated Area 270°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Power Dissipation at 25°C Case Temperature 25 W 21W 
Maximum Voltages and Current 
Voes Collector to Emitter Voltage 65 Volts 
Veer Collector to Emitter Voltage (Note 4) 55 Volts 
CEO Collector to Emitter Voltage 33 Volts 
ERO Emitter to Base Voltage 4.0 Volts 
Io Collector Current 3.0A 


Power Output (f = 400 MHz) 
Power Output (f = 400 MHz) 
Collector Efficiency 
(f = 400 MHz) 
High Frequency Current 
Gain (f = 100 MHz) 
Collector to Base. 
Capacitance (f = 1.0 MHz) 
Collector to Emitter 
Breakdown Voltage 
Collector to Emitter 
Breakdown Voltage (Note 4) 
{Collector to Emitter 
Sustaining Voltage 
Emitter to Base 
Breakdown Voltage 
hee DC Pulse Current Gain 
(Note 5) 
lees Collector Cutoff Current 
lo¢5(150°C) | Collector Cutoff Current 


lc =0 Vog = 28V 


Veesisr) lc =9.0mA Vee = 0 


Veeotsus) Ic =50mA 1,=0 


Vesorse) |. =10mA I,=0 


l= 10A VQ =5.0V 


Vop = 65V Vp-p = OV 
Vop=30V Vye=0V 


See Notes on Page 2 


Pin = 2.75 W Voc = 28 | 
Py =35W Voc = 28V 
Poy = LOW Veg = 28V 


PHYSICAL DIMENSIONS 
in accordance with JEDEC (TO-60) 


(COATED) 


NOTES: All dimensions in inches 
Leads are gold -plated kovar 
Emitter internally connected to case 
Package weight is 4.8 grams 


MSA7505 


PHYSICAL DIMENSIONS 


90° TYPICAL = age Typ. COLLECTOR 


225 
4 PLACES 


010 
05 4 PLACES 


060-+| |--} 
a 115 


Note: All aiesshalan in inches ; 


MSA8505 


*Planar is a patented Fairchild process. — 
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SAFE OPERATING AREA 


> DC. SAFE OPERATING AREA 2%, POWER DISSIPATION DERATING- 
"CURVE ee ee CURVE 
ar ie a a 
ees eee 
& 2.0 is 
: : 


- Vog “COLLECTOR TO EMITTER VOLTAGE ~ VOLTS Te ~ CASE TEMPERATURE °C 


COLLECTOR TO BASE | — | 
CAPACITANCE VERSUS : GAIN BANDWIDTH PRODUCT 
COLLECTOR TO BASE VOLTAGE. | VERSUS COLLECTOR CURRENT 


* Cg) - COLLECTOR TO BASE CAPACITANCE - pF 
- f- GAIN BANDWIDTH PRODUCT - MHz 


ale * 20 30 40. 50 60 80, 100 | | “Ol 02 03° 04 O05 06 07 
Vop ~ COLLECTOR TO BASE VOLTAGE - VOLTS | | Ic - COLLECTOR CURRENT ~ AMP, 


NOTES: 

(1) These ratings’ are: limiting values above. which the. servicability of any individual semiconductor device may be impaired. . 

~ (2) These are. steady ‘state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. . 

(3) These ratings give a maximum junction ewe of 200°C and junction to case thermal resistance of 7.0°C/Watt for MSA7505 and 8.34° C/Watt for MSA8505. 
(4) Pulsed through a 25 mH inductor. 

2 Pulse Conditions: length = 300 us; duty cycle < 2%. 
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FAIRCHILD TRANSISTORS MSA7505 * MSA8505 


TYPICAL POWER OUTPUT VERSUS FREQUENCY AND VOLTAGE 


MSA7505 MSA8505 
POWER OUTPUT VERSUS | POWER OUTPUT VERSUS 
FREQUENCY | FREQUENCY 


JIN NSSS 


[Fal [Fal 
BAN ee S| g 
<x NJ = 
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hl 
7 ao : 
5 6.0 3 
a 5.0 ox 
= = 
& 4.0 S 


100 -150 200 300 400 500 ar “100 150 200 300 400 = 500 


f - FREQUENCY - MHz _ ae } { = FREQUENCY - MHz 
MSA7505 | | | MSA8505 
_- POWER OUTPUT VERSUS oo | POWER OUTPUT VERSUS 
FREQUENCY — | FREQUENCY 


Ss 
cee 


SSRs 
aN 


POWER OUTPUT - WATTS 
POWER OUTPUT - WATTS 


f - FREQUENCY - MHz . ; f - FREQUENCY - MHz 
MSA7505 a MSA8505 
POWER OUTPUT VERSUS -__ POWER OUTPUT VERSUS 
FREQUENCY FREQUENCY 


POWER OUTPUT - WATTS 
POWER OUTPUT -WATTS 


_ f= FREQUENCY - MHz . f-FREQUENCY - MHz 
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Mg Tibis eae 


Orcs te 


-FAIRCHI 


MSA7505 


400 


C:, Ca, Cs, Co: 1-10 pF 
C2, C4: 1-20 pF 
C7: 1000 pF 


Li: 1”, #16, TC 

L2: .15 wH RFC with ferrite bead | 
L3, La: IT, 5/16” d, #416, TC 
Ce: 0.1 uF disk Ls: .15 wH RFC 


PACKAGE PICTURES 


MSA8505 


MSA8506 
NPN VHF-UHF POWER TRANSISTOR 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 


GENERAL DESCRIPTION — This device is designed for use as RF Power Amplifier with the maximum available 
' safe operating area, thus making it ideal as a driver or output transistor for class A, B or C amplifier appli- PHYSICAL DIMENSIONS 
cations. This device utilizes Fairchild’s unique discrete emitter thin film stabilizing resistors. 


FEATURES 90° TYPICAL 


e HIGH POWER PERFORMANCE FROM 12 VOLT SUPPLY 
e IMPROVED HIGH FREQUENCY PERFORMANCE IN A LOW INDUCTANCE STRIPLINE PACKAGE 


ed 
ABSOLUTE MAXIMUM RATINGS (Note 1) | Zap 4 PLACES 
Maximum Temperatures _ | 
Storage Temperature —65°C to +200°C vena 
Operating Junction Temperature 200°C O10 4 PLACES = 
Lead Temperature (Soldering, 10 seconds time limit) " 
> 1/32” from Encapsulated Area | 230°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Power Dissipation at 25°C Case Temperature 50 W 
Maximum Voltages and Current 
Voes Collector to Emitter Voltage | 36V 
VoEo Collector to Emitter Voltage 18V Secon aon 
VeRo Emitter to Base Voltage 4.0V 
lc Collector Current 9.0 A 


Note: All dimensions in inches 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


Output Power (f = 175 MHz) | Pin = 8.0W 
Collector Efficiency (f = 175 MHz) Poyr = 25 W 


High Frequency Current Gain . . lc =2.0A 
(f = 100 MHz) 


Collector to Base Capacitance 
(f = 1.0 MHz) 


Voes(sr) Collector to Emitter Breakdown Voltage 
Veeo (sus) Collector to Emitter Sustaining Voltage 
Vepoyer) Emitter to Base Breakdown Voltage 

hee DC Pulse Current Gain (Note 4) 


NOTES: , *Planar is a patented Fairchild process. 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 3.5°C/Watt. 

(4) Pulse Conditions: length = 300 us; duty cycle << 2%. 


ERS 
-AIRCHILO& 
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175 MHz RF TEST AMPLIFIER 


| (O) Z pyy = 500 


POWER OUTPUT VERSUS 
FREQUENCY 


Py - POWER OUTPUT - WATTS 


0 
150 160 170 180 190 200 
f - FREQUENCY ~ MHz 


COLLECTOR TO BASE 
CAPACITANCE VERSUS 
- COLLECTOR TO BASE VOLTAGE 


~ Coy ~ COLLECTOR TO BASE CAPACITANCE - pF 


Vop - COLLECTOR TO BASE VOLTAGE - VOLTS 
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9'R MATERIAL: 


L, DETAIL: a 
Yo" OUTSIDE DIAMETER 
. aA] 


COPPER TUBING 
~ 
4g TABS 


2 PLACES 


_ C, — (ARCO 402) 1.5 - 20 pF trimmer 


C,, C, — (JOHANSON 3906) 1.0 - 20 pF air trimmer 
C, — (JOHANSON 3901) 1.0 - 14 pF air trimmer 
C, —— 1,000 pF feed-thru 
C, — .025 uF, 50 V disc ceramic 
L, — See Detail :, 
L,—3t. 4%” copper tube(OD), silver plated, 

5/16” 1.D., 4%" L. 
RFC, — Ohmite Z-144 
RFC, — 8 t. #16 TC wire, 

3/16" 1.D., 4” L. 
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APP-41 
| APP-59 


APP-61/2 
APP-64 
APP-85 
APP-87 
APP-88 


APP-93 
APP-103 


APP-105 
APP-106 


APP-107 
APP-109 


APP-111 


APP-114 
APP-115 


APP-116 
APP-117 
APP-118 
APP-119 
APP-120 
APP-121 


APP-123 


APPLICATION NOTES - NUMERIC LISTING 


Stable Wideband Emitter Followers — Paul J. Beneteau 


An Improved Emitter-Coupled Multivibrator — 
P. J. Beneteau and A. Evangeliste 


Long Delay Transistor Timer — P. Alderisio 

Application of Milliwatt Micrologic® Elements — H. T. Chua 
Micrologic® Shift Counters — George Powers 

A Varactor Bias Servo System — Bruce 0. Anderson 


Medium Power Silicon Transistor DC to DC Converters — 
Thomas B. Mills 


Transient Response Characteristics of Phototransistors — 
George T. Daughters 


Applications of the Silicon Planar* Field-Effect Transistor — 
Larry Blaser and John MacDougall 


A Monolithic Operational Amplifier — Robert Widlar 


Using Fairchild Integrated Circuits as Monostable 
Multivibrators — Robert Ricks 


Diode Transistor Micrologic® — George Powers 


Applications of the Silicon Planar* || MOS FET — 
John MacDougall 


The Improved “A702** Wideband DC Amplifier — 
Robert Widlar 


HA702** Circuit Design Ideas — (Six Authors) 


Maximum Integrated Circuit Utilization Through Mixing 
Compatible Logic Families — Robert Ricks 


The Operation and Use of a Fast Integrated Circuit 
Comparator — Robert Widlar 


Frequency Compensation Techniques for an Integrated 
Operational Amplifier — James Giles 


Counter Micrologic® A New Dimension in Multi-Function 
Integrated Circuits — George Powers 


Ways to Increase Speed in Eaee Count Binary Counters — 
Jack Irwin 


Using the J-K Flip-Flop in Small Modulo Counters — 
Jack Irwin 


A High-Efficiency Power Supply Using Micrologic® 
Integrated Circuits — Samuel Schwartz 


Core Memory Sense Amplifier Designs Using an Integrated 
Dual Comparator — Robert Widlar 


*Planar is a patented Fairchild process. 


**The A702. is renumbered the wAT702A. 
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APP-124 


APP-125 


APP-128 


APP-130 
APP-131 


APP-132 
APP-133 


APP-134 


APP-135 


APP-139 


APP-141 


APP-142 


APP-143 


APP-144 


APP-145 


APP-146 


APP-147 


APP-148 


APP-149 


APP-150 


Designing with Off-the-Shelf Linear Microcircuits — 
Robert Widlar and James Giles 


A Versatile Tester for Linear Integrated Circuits — 
James Giles 


Complementary Transistor Micrologic® Integrated 
Circuits — R. C. Ghest © 


Aids for Digital IC Systems— Murray Siegel and Lee Marley 


Transistor-Transistor Micrologic® Integrated Circuits — 
John Nichols 


Single-Phase Control for Cycloconverter — Samuel Schwartz 


Precision Electronic Digital Clock Uses IC’s — 
B. Jensen and J. Irwin | 


Effect of Integrated Circuits on Systems — 
Comparative Case — Robert Ricks 


Performance of the “A703 in 100 MHz and 200 MHz 
Amplifiers and 100 MHz Harmonic Mixers — 
David Bingham 


Multivibrator-Type Vertical-Deflection Circuit for 
Television — J. S. MacDougall 


Transistorized TV Horizontal Driver System — 
Larry Blaser and Hermann Ebenhoech 


15-Watt Audio Amplifier with Short-Circuit Protection — 
Don Smith 


A Horizontal Oscillator for Transistorized TV Set — 
Larry Blaser and Hermann Ebenhoech 


Frequency Synthesizer for 27 MHz Citizens’ Band 
Transceiver — Larry Blaser — 


Color Television Chroma Reference Systems Using the 
#A703 — Larry Blaser and Norm Sturn 


Color TV Sound System Using the Fairchild A703 — 
Larry Blaser 


Characterization and Application of “A703 in Four-Stage 
High-Quality FM IF Amplifier — David Bingham 


25-Watt Audio Amplifier with Short-Circuit Protection — 


‘Derek Bray and Wesley Votipka 


Semiconductor Circuits for 19-inch Black and White 
Television Receivers — Derek Bray 


Semiconductor Circuits for Hybrid Color Television — 
Derek Bray 


APP-151 
APP-152 


APP-153 
APP-154 


APP-156 


APP-157 


-APP-158 


APP-159 


APP-160 
APP-161 
_ APP-163 


APP-164 


APP-165 


APP-166_ 


APP-167 


~ APP-168 


APP-169 


APP-170 


APP-171 


APP-173 


APP-174 
APP-175 


APP-176 


APPLICATION-NOTES/TECHNICAL PAPERS, 
NUMERIC LISTING 


High. paHnanes se iiecrsted'r EM IF Strips — Ted aii 


250. MHz Distributed Amplifier Suitable for CATV 
Truck Line — Larry Blaser and Norman Sturn 


Logic Designs Using the TT“L9008 — Clive Ghest — 


Compatible Current Sinking Logic — Abe Marder and 


-. Ralph Bennett. 
APP-155 | 


Industrial:Code Conversion — Don Femling ! 


Designing with the ee Monolithic RF. IF Amplifier — 
G..J. Estep 7 


A Fixed-Gain Low-Distortion AF Amplifier —G. J. Estep 


Two High-Performance Monolithic Microcircuits for FM 
Sound System — David Bingham: 


A Low-Cost AM-FM Radio Employing an Integrated Circuit 
~ Design — David Bingham and John (Ted) Hanna | 


Applications of the CCSL 9301 Decoder — R. Clive Ghest 
CCSL 9300 Shift Register — John L. Nichols 
Applications of the CCSL 9304 ies Adder — 


_R. Clive Ghest 


Application of the “A722 10-Bit Current Source — 
M. Rudin, G. Erdi, R. Walker, R. Ricks - 


SH3200- SH3201 Hybrid DC volege Regulators — 
S. K. Leong | ny 2 


HLLDTuL Integrated eens Repass, 0. Lykins 
MSI 9308 Dual 4-Bit Latch — R. C. Ghest 
Applications of the 9034 Read-Only Memory — 


PCF, Schenck 


CCSL 9306 Up-Down BCD Counter — R. C. Ghest, 
S. Simonsen 


Applications of the 9311- One- Out- 7 16. Decoder — 


RC. Ghest 


Applications i the A739 and VATA Dual Preamplifier | 


' Circuits in Home Entertainment Equipment — | 
OD. Campbell, et al | 


APP-172_ 


The 3800 Arithmetic Unit — P; Shenae 
The 9601 - A Second Generation One-Shot — J. Anderson, 


_ 7. Gray, R. Walker 


A Low-Cost Hybrid Color 1V Receiver — N. Doyle, D. Smith 


A Low-Noise Dual Operational Amplifier — D. Long, 
D. Campbell 


A Digital Frequency Synthesizer for Airborne Navigation 
or Communications Transceiver — M. Nichols, 
J. Stinehelfer 


Note: The following publications are obsolete and out of print: 
APP’s 1-40, 42-58, 60, 62, 63, 65-84, 86, 89-92, 94- 102, 
104, 108, 110, 112, 113, 122, 
126, 127, 129, 138, 140. 
TP’s 1-23, 25, 26, 29, 30, 34. - 
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APP. 177 
APP-178 


-APP-179 


—TP-24 


TP-27 


TP-28 
TP-31 


TP-32 


—TP-33 


TP-35 


TP-36 


— -TP-37 


TP-38 
TP-39 


TP-40 
TP-41 


TP-42. | 
TP-43 


TP-44 
TP-46 


The Hot t Carrier Mixer Diode a Sir 


A Navigation Receiver Using a Digital ereadeicy 
Synthesizer — — J, Stinehelfer 


Line- piaiated Phono Circuits Using the PFB 1400. — 
D. Campbell, R. Westlake 


Overloading and Spurious Responses in Transistor FM 
Tuners — Earl Cummins ae 


Forward AGC Design Considerations in Transistorized 
Television Receivers — Harry Suzuki 

Measurement of Transistor High: Frequericy Current Gain — 
Heitor Franco 


An FM Tuner Using MOS-FET’s and Integrated Circuits — 
John Barrett, Larry Blaser, and Harry Suzuki 


A Unique Circuit Design for a High- Performance, 


. Operational Amplifier Especially Suited to Monolithic 


Construction — Robert Widlar 


Some Circuit Design Techniques for Linear integrated 
Circuits — Robert Widlar 


A Black and White and Color Vv Video 1-F Output 


Transistor — Derek Bray and Philip Froess 


A tow Noise, AGC Silicon Transistor Useful From LF to 


UHF — David Bingham, Harry Suzuki, and Charles Watson 


Integrated Circuits in Industrial Control — 
Donald Femling and Jack Irwin 


Semiconductor Video Amplifiers for Monochrome and 
Color Receivers — ~ Derek Bray 


A New 400. Volt Horizontal Output Transistor — 


T. B. Mills and E. F. Kiburis . | | 
Radiation Testing of Linear Microcircuits— J. Darryl Lieux 


Space and Nuclear. Environments and their Effects on 


Semiconductors — David K.-Myers 


Novel Multi-Purpose LIC’s Introduce New Concepts into 
Circuit Design — David Bingham 


Color TV Processing Using Integrated Circuits — 
Larry Blaser and Derek Bray ? 


Let’s Clarify IC Noise Margins — R. Clive Ghest 


TTuL Integrated Circuits: High Speed Considerations — 
R. C. Ghest 


EXPLANATIONS 


TRANSISTORS 


MINIMUM ORDER $50.00 


MILITARY APPROVED DEVICES: | 
All Fairchild devices, which indicate type of approval and slash number (USN/177A), are approved to Military Specification 19500. 


NASA ORDERS: 
For all NASA orders placed with the factory for less than $1,000.00, a $100.00 data charge will be added. 


MIXING PRIVILEGES: 
There is no Transistor mixing privilege for price advantage. 


TRANSISTORS TYPE DESIGNATION: 


C = Chopper MOS/FET = Metal over Silicon/Field RR — Radiation Resistant 


DM = Dual & Miniature Devices _ Effect Transistor SCR = Silicon Controlled 

DR = Core Driver/Film Driver MT = Microwave Transistor Rectifier 

EN = Epoxy PT/T = Transistor Photo Device S/K = Sonobuoy Kit 

FET-NCJ = Field Effect Transistor-N PWR | = Power SP = Special Product 
Channel Junction RFP = RF Power Sw = Switch 

GPA = General Purpose Amplifier R&l = RF & IF Amplifier 

DIODES 


MINIMUM ORDER $50.00 


MILITARY APPROVED DEVICES: 
All Fairchild Devices, which indicate type of approval and slash number JAN/177A), are approved to Military Specification 19500. 


DIODE TYPE DESIGNATIONS: 


FD 1,2,6&/7 = Switching Diode Families HCD = Hot Carrier Diode | VVC = Voltage Variable Capacitor 
FD 3 = Low-Leakage Diode R = Reference Diode X = Zener Diode 


PHOTO DEVICES AND COMPLEX OPTICAL ARRAYS 


MINIMUM ORDER $50.00 


MILITARY APPROVED DEVICES: 
All Fairchild devices, which indicate type of approval and slash number (USN/177A), are approved to Military Specification 19500. 


MIXING PRIVILEGES: NONE 


PHOTO DEVICES DESIGNATIONS: COMPLEX OPTICAL ARRAYS DESIGNATIONS: 
ALD = Avalanche Luminescent Diode ALDA = Avalanche Luminescent Diode Array 
PD = Photodiode | IPDA = Integrated Photodiode Array 


PT = Phototransistor IPTA = Integrated Phototransistor Array 
PTRA = Photo Tape Reader Array _ 
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FAIRCHILD SEMICONDUCTOR 


TERMS AND CONDITIONS OF SALE 


SCOPE — THE TERMS AND CONDITIONS OF SALE CONTAINED HEREIN 
APPLY TO ALL QUOTATIONS MADE AND PURCHASE ORDERS ENTERED INTO 
BY THE SELLER. THE SAID TERMS AND CONDITIONS MAY IN SOME INSTANCES 
CONFLICT WITH SOME OF THE TERMS AND CONDITIONS AFFIXED TO THE 
FORM OR ORDER BLANK AND/OR SPECIFIED BY THE BUYER. THEREFORE, 
ACCEPTANCE OF THE BUYER’S ORDER IS MADE ONLY ON THE EXPRESS UN- 


DERSTANDING AND CONDITION THAT INSOFAR AS. THE TERMS AND CONDI-. 


TIONS OF THIS ACCEPTANCE CONFLICT WITH ANY TERMS AND CONDITIONS 
OF THE BUYER’S ORDER, THE TERMS AND CONDITIONS OF THIS ACCEPTANCE 
SHALL GOVERN, IRRESPECTIVE OF WHETHER THE BUYER ACCEPTS THESE 
CONDITIONS BY A WRITTEN ACKNOWLEDGMENT, -BY IMPLICATION, OR AC- 
CEPTANCE AND PAYMENT OF GOODS ORDERED HEREUNDER. SELLER’S FAIL- 
URE TO OBJECT TO PROVISIONS CONTAINED IN ANY COMMUNICATION FROM 
BUYER SHALL NOT BE DEEMED A WAIVER OF THE PROVISIONS OF THIS AC- 
CEPTANCE. ANY CHANGES IN THE TERMS AND CONDITIONS OF SALE CON- 
TAINED HEREIN MUST SPECIFICALLY BE AGREED TO. IN WRITING BY THE 
GENERAL MANAGER OF THE SELLER BEFORE BECOMING BINDING ON EITHER 
THE SELLER OR THE BUYER. 


All orders or contracts must be approved and accepted by the Seller at its 
home office. 


The said terms and conditions of aie shall be applicable whether or not 
they hs attached to or enclosed with the products to be sold or sold 
hereunder. 


Prices quoted for the items described above and acknowledged hereby are 
firm and not subject to audit, price revision, or price redetermination. 


TERMS OF PAYMENT — All invoices are due and payable 30 days from 
date of invoice. No discounts are authorized. 


F. O. B. POINT — All sales are ‘made F. 0. B. point of shipment. Seller’s 


title passes to Buyer and Seller's liability as to delivery ceases upon making — 


delivery of material purchased hereunder to carrier at shipping point in 
good condition; the carrier acting as Buyer's agent. All claims for damages 
must be filed with the carrier. All shipments will normally be made by Par- 


cel Post, Railway Express, Air Express or Air Freight. Unless specific instruc- 


tions from Buyer specify which of the foregoing methods of shipment is to 
be used, the Seller will exercise his own discretion. 


DELIVERY — Shipping dates are soeisitiats and are based upon prompt 
receipt from Buyer of all necessary information. In no event will Seller be 
liable for any reprocurement. costs, nor for delay or non-delivery, due to 
causes beyond its reasonable control, including but not limited to acts of 


God, acts of civil or military authority, priorities, fires, strikes, lockouts, — 
. slowdowns, factory or labor conditions, errors in manufactu-e and inability 


due to causes beyond the Seller’s reasonable control to obtain necessary 
labor, materials, or manufacturing facilities. In the event of any such delay 
the date of delivery shall, at the request. of the Seller, be deferred for a 
period equal to the time lost by reason of the delay. 


TAXES — Unless otherwise specifically provided. herein, the amount of any 
present or future sales, revenue, excise or other tax applicable to the prod- 
ucts covered by this order or the manufacture or sale thereof, shall be 


_ added to the purchase price and shall be paid by the Buyer, or in lieu 


thereof the Buyer shall provide the Seller with a tax exemption certificate 
acceptable to the taxing authorities. - 


PATENTS — The Buyer shall hold the Seller harmless against any expense 
or loss resulting from infringement of patents or trademarks arising from 
compliance with Buyer’s designs or specifications or instructions. The sale 
of products by the Seller does not convey any license, by implication, 
estoppel, or otherwise, under patent claims covering combinations of said 
products with other devices or elements. 


Except as otherwise provided in the preceding paragraph, the Seller shall 
defend any suit or proceeding brought against the Buyer so far as based on 


a claim that any product, or any part thereof, furnished under this contract . 


constitutes an infringement of any patent of the United States, if notified 
promptly in writing and given authority, information and assistance (at the 
Seller’s expense) for the defense of same, and the Seller shall pay all dam- 
ages and costs awarded therein against the Buyer. In case said product, or 
any part thereof, is in such suit held to constitute infringement and the use 
of said product or part is enjoined, the Seller shall, at its own expense, 
either procure for the Buyer the right to continue using said product or 
part, or replace same with non-infringing product, or modify it so it becomes 


«10. 


11. 


. | “seller” and the term “Contract” shall mean this order. 


Cem 


non- infringing, or remove said product ‘ii refund the purchase price and 
the transportation and installation costs thereof. The foregoing states the 
entire liability of the Seller for. -Patght. infringement by. the said produels or 
any part thereof. . 


ASSIGNMENT — The Nivel shall not assign his niier or any interest | 


therein or any rights thereunder without the prior written consent of Seller. 


WARRANTY — The Seller warrants that the articles to be delivered wade 


this purchase order will be free from defects in material and workmanship 


under normal use and service. Seller's obligations under this warranty are 
limited to replacing or repairing, at its option, at its factory, any of said 
articles which shall within one (1) year after shipment be returned to the 
Seller’s factory of origin, transportation charges prepaid, and which are, 
after examination, disclosed to the Seller’s satisfaction to be thus defec- 
tive. THIS WARRANTY IS EXPRESSED IN LIEU OF ALL OTHER WARRANTIES, 
EXPRESSED OR IMPLIED, INCLUDING THE IMPLIED WARRANTY OF FITNESS 
FOR A PARTICULAR PURPOSE, AND OF ALL OTHER OBLIGATIONS OR LIABIL- 
ITIES ON THE SELLER’S PART AND IT NEITHER ASSUMES NOR AUTHORIZES | 
ANY OTHER PERSON TO ASSUME FOR THE SELLER ANY OTHER LIABILITIES IN 
CONNECTION WITH THE SALE OF THE SAID ARTICLES. This warranty shall not. 

apply to any of such articles which shall have been repaired or altered; 
except by the Seller, or which shall have been subjected to misuse, negli- 


- gence, or accident. The aforementioned provisions do not. extend the original. 


warranty period of any article which has either been repaired or yebiecte 
by Seller. 


PAYMENTS — If, in the judgment of the seller, the financial conditions of 


the Buyer at any time does not justify continuation of production or ship- 


ment on the terms of payment originally specified, the Seller may require 
full or partial payment in advance, and, in the event of the bankruptcy or 
insolvency of the Buyer or in the event any proceeding is brought by or 
against the Buyer under the bankruptcy or insolvency laws, the Seller shall 
be entitled to cancel any order then outstanding and shall receive reim- 
bursement for its cancellation charges. 


Each shipment shall be considered ‘a separate and independent transaction, 
and payment therefor shall be made accordingly. If. shipments are delayed 
by the Buyer, payments shall become due on the date when the Seller is 
prepared to make shipment. If the work covered by the purchase order is 


delayed by the Buyer, payments shall be made based on the purchase price 


and the percentage of completion. Products held. for the Buyer shall be at 
the risk and expense of the Buyer. The Seller reserves the right to ship to 
its order and make collection by sient draft with. bill of lading attached. 


GENERAL — The Seller represents that with resect to the nfoduction of 
the articles and/or the performance of the services covered by this order, 


it will fully comply with all requirements of the Fair Labor Standards Act of 
1938, as amended. | 


In no event shall any claim for consequential or special damages be made 
by either party. 


GOVERNMENT CONTRACT PROVISIONS — If Buyer’s original pur- | 


chase order indicates, by Contract Number, that it is placed under a Govern- 


ment contract, the following provisions of the current Armed Services 
Procurement Regulation are applicable in accordance with the terms 
ae with an appropriate substitution of parties, as the case may be, © 

“Contracting Officer’ shall mean “Buyer,” “Contractor” shall mean 


7-103.1, Definitions; 7-103.3, Extras; 7-103.4, Variation in Quan- 
tity; 7-103.6, Responsibility for Supplies; 7-103.7, Payments; 
7-103.8, Assignment of Claims; 7-103.9, Additional Bond Security; 
7-103.10, Federal, State, and Local Taxes; 7-103.13, Renegotiation; 
7-103.15, Soviet Controlled Areas; 7-103.16, Contract Work Hours 
Standards Act — Overtime Compensation; 7-103.17, Walsh-Healey 
Public Contracts Act; 7-103.18, Equal Opportunity; 7-103.19, Offi- 
cials Not to Benefit; 7-103.20, Covenant Against Contingent Fees; 
7-103.21, Termination for Convenience of the Government — (only 
to the extent that Buyer’s contract is terminated for the conven- 
ience of the Government); 7-103.22, Authorization: and Consent; 
7-103.23, Notice and Assistance Regarding Patent Infringement; 
7-104.3, Buy America Act; 7-104.4, Notice to the Government of 
Labor Disputes; 7-104.11, Excess Profit; 7-104.14, Utilization of 
Small Business Concerns; 7-104.15, Examination of Records; 
7-104.20, Utilization of Concerns in Labor Surplus Areas. 


FAIRCHILD SALES OFFICES 


HUNTSVILLE, ALABAMA 


2109 W. Clinton Bldg. 35805 
Suite 420 

Tel: 205-536-4428 

TWX: 810-726-2217 


PHOENIX, ARIZONA 


301 West Indian School Rd. 85013 
Suite 103 

Tel: 602-264-4948 

TWX: 910-951-1544 


LOS ALTOS, CALIFORNIA 

Village Corner, Suite L 

E! Camino and San Antonio Rds. 94022 
Tel: 415-941-3150 

TWX: 910-370-7952 


LOS ANGELES, CALIFORNIA 
6922 Hollywood Blvd. 90028 
Suite 818 

Tel: 213-466-8393 

TWX: 910-321-3009 


DENVER, COLORADO 

2765 South Colorado Blvd. 80223 
Suite 204 

Tel: 303-757-7163 

TWX: 910-935-0706 


FT. LAUDERDALE, FLORIDA 
3440 N.E. 12th Ave., Rm. 2 33308 
Tel: 305-566-7414 : 
TWX: 510-955-9840 | 


ORLANDO, FLORIDA 

7040 Lake Ellenor Dr., Rm. 130 32809 
Tel: 305-855-8012 

TWX: 810-850-0152 


ELMWOOD PARK, ILLINOIS 
7310 West North Avenue 60635 
Tel: 312-456-4200 

TWX: 910-255-2064 


BLADENSBURG, MARYLAND 


5809 Annapolis Road, Suite 408 
Bladensburg, Md. 20710 
Tel: 301-779-0954 


TWX: 710-826-9654 


BOSTON, MASSACHUSETTS 


167 Worcester Street 
Wellesley Hills, Mass. 02181 
Tel: 617-237-3400 


DETROIT, MICHIGAN 


24755 Five Mile Rd. 48239 
Tel: 313-537-9520 
TWX: 810-221-6936 


MINNEAPOLIS, MINNESOTA 


4901 W. 77th Street 55435 
Room 104 7 

Tel: 612-920-1030 

TWX: 910-576-2944 


ALBUQUERQUE, NEW MEXICO 


Suite 1216 

First National Bank, Bldg. E 
5301 Central N.E. 
Albuquerque, N.M. 87108 
Tel: 505-265-5601 

TWX: 910-989-1186 


JERICHO, L. I., NEW YORK 


50 Jericho Turnpike 11753 
Tel: 516-334-8500 
TWX: 510-222-4450 


POUGHKEEPSIE, NEW YORK 


44 Haight Avenue 12603 
Tel: 914-454-7320 
TWX: 510-248-0030 
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SYRACUSE, NEW YORK 


333 E. Onondaga Street 
Syracuse, N.Y. 13202 
Tel: 315-472-3391 
TWX: 710-541-0499 


DAYTON, OHIO 


5055 North Main Street 45415 
Suite 290 

Tel: 513-278-8278 

TWX: 810-459-1803 


JENKINTOWN, PENNSYLVANIA 


100 Old York Road 19046 
Tel: 215-886-6623 
TWX: 510-665-1654 


DALLAS, TEXAS 


10210 Monroe, Suite 102 75220 
Tel: 214-352-9523 
TWX: 910-861-4512 


SEATTLE, WASHINGTON 


700 108th Avenue Northeast 
Suite 211 

Bellevue, Washington 98004 
Tel: 206-454-4946 7 
TWX: 910-443-2318 


ONTARIO OFFICE 


P.O. Box 160 

1040 Martin Grove Road 
Rexdale, Ontario, Canada 
Tel: 416-248-0285 

TWX: 610-492-2700 


QUEBEC OFFICE 


1385 Mazurette Street 

Suite 3 

Montreal 355, Quebec, Canada 
Tel: 514-382-2552 
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